MARINE  STRUeTURAL:  STEEL 
TOUGHNESS  DATA  -  BANK 

^  '  (Volimie2) 


DTIC 

ELECTE 
APR  03  19; 


j^.''  Vv,^  ■ 

.  '  '■.  .  rv,',.'.  .  - 


•V  •*•':  ;', 


•  ;.  •  .  fi'. 


*■  'V'LA-r  h’S  '"*  •  .•-.■•  ‘v.  , •.  ,. 

••  ■^  '*’  ‘I'A  ;  ^  r  >.  .V»*.  ' 


This  dociiracnl  has  been  apptDvcd 
for  public  release  and  sale;  its 
distribution  is  unlimited 


SHIP  STRUCTURE  COMMITTEE 

1991 


la  i  02  125 


Best  Available  Copy 


SI  ilP.  GTIVJCTUHE  COW^ITTEE 


Tl\y  SHIP  STRUCTUHE  COMMITfEE  Is  coiisliUitod  lo  prosocuto  n  rosoarch  ptogtaiti  to  Irnpiovo  Itw  hull 
sirucluros  o(  ships  af>d  olhor  marlito  sUuduros  tiy  an  oxlonslon  ol  knov/lodgo  porUilning  lo  doslgn, 
malutiala,  ond  molliods  of  consltucllon. 


RAOM  A.  E.  Honn,  USCG,  (Chairman) 
Chiol,  Olllcool  Marino  Saloty,  Socurity 
and  Environrnontal  Prolocllon 
U.  S.  Coiist  Guard 

Mr.  Aloxandor  Molakhotf 
Director,  Structural  Integrity 
Subgroup  (SEA  SS'f) 

Naval  Soa  Systems  Command 

Dr.  Donald  Liu 
Senior  Vico  President 
Amor  lean  Bureau  of  Shipping 


Mr.  H.  T.  Hallof 

Associate  Administrator  for  Ship¬ 
building  evid  Ship  Oporeitlons 
Maritime  Administration 

Mr.  Thomas  W,  Allen 
Engineering  OKIcer  {N7) 

Miltlary  Sealift  Command 


CDR  Michael  K.  Parmoloo  USCG, 
Secretary,  Ship  Structure  Committee 
U.  S.  Coast  Guard 


CONTRACTING  OFFICER  TECHNICAL  REPRESENTATIVE 


Mr.  William  J.  Slekiorka 
SE/TBSYS 

Naval  Soa  Systems  Command 


SU1E_  SmUCIliaE^ilDCQMMlIIEE 


The  SHIP  STRUCTURE  SUBCOMMITTEE  acts  for  the  Ship  Structure  Cornmlttoo  on  technical  minors  by 
providing  technical  coordination  for  detorminating  the  goals  and  objectives  of  the  program  and  by« 
evaluating  and  interpreting  the  results  in  terms  of  structural  design,  construction,  and  operation,  ^ 


AM£aLCAN_ByREAU  OF  SHIPPING 


Mr.  Stephen  G.  Arntson  (Chairman) 

Mr.  John  F.  Conlon  ' 

Dr,  John  S.  Spencer 
Mr.  Glenn  M.  Ashe 


Dr.  Robert'X  Sl^ski  ■ 
Mr.  Charles  L  Null 
Mr.  W.  Thomas  Packard 
Mr.  Allen  H.  Engle 


Mr.  Robert  E.  Van  Jones 
Mr.  Albert  J.  Attormeyor 
Mr.  Michael  W.  Touma 
Mr.  Jeffery  E.  Beach 


CAPT  T.  E.  Thompson 
CAPT  Donald  S.  Jensen 
CDR  Mark  E.  Noll 


Mr.  Frederick  Seibold 


Mr.  Norman  O.  Hammer  . 
Mr.  ChaoH.  Un  ■  '  ' 

Dr.  Walter  M.  Maclean 


SHIP  STRUCTURE  SUBCOMMITTEE  LIAISON  MEMBERS 


U.  S.  COAST  GUARD  ACADEMY 
LCDR  Bruce  R.  Mustaln 

U.^JrlERGHANT  MARINE  ACADEMY 

Dr.  C.  B.  Kim 


U_S..mVALAQADEMY 

Dr.  Ramswar  Bhattacharyya 

state  .UNIVERSITY  OF  NEV/  YORK 
MAfiJIlME-CQUJESE 

Dr.  W.  R.  Porter 


WELOlNGfiESEARCttCOUNGlL 

Dr.  Marlin  Pragor 


Mr.  Aloxandor  B.  Stavovy 

tJAnONAL..A(:^D£!^O^SCJEfiCES  - 

COMMITTEE  ON  MARINE  STRUCTURES 


Mr.  Potof  M.  Palermo 

SOCIETY.  OF.  NAVAL  ARCHITECTS  AND 
.MARlNE_EN.GJNEEaS- 
aYPRQDYNAMIg^CQM.MniEE 

Dr.  William  Sandberg 

AMERICAN  IRON  AND  STEEL  INSTITUTE 
Mr.  Aloxandor  D.  Wilson 


Best  Available  Copy 


M*mb«r  AgtnctM: 


AddraM  CorrMpondanca  to: 


UnAad  Statas  Coast  Guard 
Naval  Saa  Systama  Command 
Maritima  Adminmiration 
Amarican  Buraau  of  Shipping 
kSBlaiy  Saalitt  Command 


Sacratary,  Ship  Structura  Committaa 
U.S.  Coast  Guard  (G-MTH) 

2100  Sacond  Straat  S.W. 
Washington,  O.C.  20593^X»1 
PH:  (202)267-0003 

Committee 

An  Interagency  Aefvisoiy  Committee 
DetScated  to  the  Improvement  of  Marine  Stnxriures 


August  28,  1991 


SSC-352 

SR-1311 


MARINE  STRUCTURAL  STEEL  TOUGHNESS  DATA  BANK 

A  substantial  amount  of  toughness  data  for  commonly  used  marine 
steels  is  available  to  ship  designers.  The  information,  however, 
did  not  exist  in  a  comprehensive  database  that  users  could 
access.  The  Ship  Structure  Committee  recognized  the  need  for  a 
cc  venient  source  of  materials  design  data  and  sponsored  the 
development  of  the  Marine  Structural  Steel  Toughness  Data  Bank. 

This  four  volume  report  contains  data  records  for  10,000  tests  on 
eleven  marine  steels.  An  abridged  edition  containing  data 
extracts  from  all  principal  sections  is  available  from  the 
National  Technical  Information  Service.  A  computer  based  version 
of  the  data  bank  is  available  through  the  developers.  We  trust 
that  this  information  will  prove  to  be  quite  useful. 


A.  E.  HENN 

Rear  Admiral,  U.S.  Coast  Guard 
Chairman,  Ship  Structure  Committee 
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A 

A  Lot  ID  5200.1-5200.4 
A0161  Lot  ID  7800.1-7800.6 
A1579-2AA  Lot  ID  15900.1-15900.6 
A36  Material  Name  3ioo.i-3ioo.ii,  3200.1- 

3200.21,  3300.1-3300.4,  3400.1-3400.4,  3500.1- 

3500.4. 3600.1- 3600.4, 3700.1-3700.4, 3800.1-3800.4, 

3900.1- 3900.3, 4000.1-4000.3, 4100.1-4100.3, 4200.1- 

4200.3,  4300.1-4300.3,  4400.1-4400.4,4500.1-4500.4, 

4600.1- 4600.3, 4700.1-4700.3, 4800.1-1800.3, 4900.1- 

4900.3,  5000.1-5000.4,  5100.1-5100.4,  5200.1-5200.4, 

5300.1- 5300.4, 5400.1-5400.3,  5500:1-5500.3, 5600.1- 

5600.3,  5700.1-5700.3, 5800.1-5800.3,  5900.1-5900.3, 

6000.1- 6000.3,6100.1-6100.3,6200.1-6200.3,6300.1- 

6300.3,  6400.1-6400.23,  6500.1-6500.5,  6600.1- 

6600.5. 6700.1- 6700.5, 6800.1-6800.6, 6900.1-6900.2, 

7000.1- 7000.2,  7000.5-7000.6 

A537  CLl  Material  Name  7300.1-7300.6,7400.1- 

7400.11,  7500.1-7500.21 

A572  GrSO  Material  Name  7600.i-7600.2i, 

7700.1- 7700.21,  7800.1-7800.6,  7900.1-7900.6 

A588  GrA  Material  Name  9200. 1-9200.21, 

9300.1- 9300.21 

A588  Material  Name  8000.1-8000.5,  8100.1- 

8100.5. 8200.1- 8200.5, 8300.1-8300.5, 8400.1-8400.2, 

8500.1- 8500.5, 8600.1-8600.5, 8700.1-8700.5, 8800.1- 

8800.5. 8900.1- 8900.2, 9000.1-9000.2, 9000-5-9000.9, 

9100.1- 9100.3, 9100.6-9100.9 

A6175-8  Lot  ID  I6100.1-I6100.3, 16I00.&-I6100.8 
A6670-3A  Lot  ID  16400.1-16400.6 

A6670-3B  Lot  ID  16300.1-16300.6 

A710  Material  Name  9400.1-9400.3,  9500.1- 

9500.6,  9600.1-9600.7,  9700.1-9700.10,  9800.1- 

9800.3. 9900.1- 9900.10, 10000.1-10000.5, 10100.1- 

10100.5. 10200.1- 10200.11, 10300.1-10300.6, 10400.1- 

10400.3. 10500.1- 10500.7, 10600.1-10600.4, 10700.1- 

10700.7. 10800.1- 10800.7, 10900.1-10900.7, 11000.1- 

11000.7. 11100.1- 11100.4, 11200.1-11200.6, 11300.1- 

11300.3,  11400.1-114003, 11500.1-11500.7, 11600.1- 

11600.3. 11700.1- 11700.6, 11800.1-11800.6, 11900.1- 

11900.6. 12000.1- 120003, 12100.1-12100.3, 12200.1- 

12200.3. 12300.1- 12300.15, 12400.1-124003, 12700.1- 

12700.7. 12800.1- 12800.5, 12900.1-12900.5, 13000.1- 

13000.5. 13100.1- 13100.5, 13200.1-13200.3, 13300.1- 

13300.5. 13400.1- 13400.5, 13500.1-13500.5, 13600.1- 
13600.5,  13700.1-13700.3 

A710-A  Material  Name  12500.1-12500.6, 126OO.1- 

12600.14 

ABS  Sec43  Standard  Method  2800.3, 2S00.6, 

2900.3,  2900.6,  3000.3,  3C0C.6 

ABS-B  Material  Name  iooo.i-iooo.i4,  iioo.i- 

1100.2, 1100.5-1100.6, 1200.1-1200.2, 1200.5-1200.6, 

1300.1- 1300.2, 1300.5-1300.6, 1400.1-1400.2, 1400.5- 


1400.6. 1500.1- 1500.2, 1500.5-1500.6, 1600.1-1600.2, 

1600.5- 1600.6, 1700.1-1700.2, 1700.5-1700.6, 1800.1- 

1800.2. 1800.5- 1800.6, 1900.1-1900.2, 1900.5-1900.6 
ABS>EH32  Material  Name  2000.1-2000.9 
ABS-EH36  Material  Name  2100.1-21006, 

2200.1- 2200.8, 2300.1-2300.8, 2400.1-2400.20, 2500.1- 
2500.18,  2600.1-2600.20,  2700.1-2700.18, 2800.1- 

2800.8,  2900.1-2900.8,  3000.1-30008 

A,F  Heat  Treatment  2800.2,  2800.6,  2900.1- 

2900.3,  2900.6,  3000.1-3000.3,  3000.6 

A,F,A,F,Q,T  Heat  Treatment  2100.2, 2100.6, 

2200.1- 2200.3,  2300.1-2300.3,  2400.1-2400.3,  2400.6, 

2400.9,  2400.12,  2400.15,  2400.18,  2500.1 

A,F,N  Heat  Treatment  2800.1-2800.3 
A,K  Heat  Treatment  12800.1, 12900.1, 13000.1, 

13100.1. 13200.1. 13300.1. 13400.1. 13500.1. 13600.1, 
13700.1 

Al-killed  Killing  Process  2800.i-28008, 2800.6, 

2900.1- 2900.3,  2900.6,  3000.1-30008,  3000.6 
A,Q,T  Final  Processing  16700.1,  I6700.ll, 

16700.20. 16800.1. 16800.5. 16900.1. 16900.5. 17000.1, 

17000.7,  17100.1,  17100.11,  17200.1,  17200.17, 
17200.32,  17300.1,  17300.11,  17400.1,  17400.11, 

17400.20,  17500.1,  17500.11,  17600.1,  17600.5, 

17700.1,  17700.11,  17700.20,  17800.1,  17800.5, 

17900.1,  17900.17,  17900.32,  18000.1,  18000.7, 

18100.1,  18100.7,  18200.1,  18200.11,  18200.20, 

18300.1,  18300.17,  18300.32,  18400.1,  18400.11, 

18400.20,  18500.1,  18500.5 

A,Q,T  Heat  Treatment  leTOO.i,  167D0.11, 16700.20, 

16800.1. 16800.5. 16900.1. 16900.5. 17000.1. 17000.7, 

17100.1,  17100.11,  17200.1,  17200.17,  17200.32, 

17300.1,  17300.11,  17400.1,  17400.11,  17400.20, 
17500.1, 17500.11, 17600.1, 17600.5, 17700.1, 17700.11, 

17700.20,  17800.1,  17800.5,  17900.1,  17900.17, 

17900.32. 18000.1. 18000.7. 18100.1. 18100.7. 18200.1, 

18200.11. 18200.20. 18300.1,  18300.17, 18300.32, 

18400.1,  18400.11,  18«)0.20,  18500.1,  18500.5 

A,R  Final  Processing  1000.1-1000.3,  1000.6, 

1000.9, 1000.12-1000.14, 1100.1,  1200.1, 1300.1, 

1400.1,  1500.1,  1600.1,  1700.1,  1800.1,  1900.1, 

3100.1,  3200.1,  3300.1,  3400.1,  3500.1,  3600.1, 

3700.1,  3800.1,  3900.1,  40C0.1,  4100.1,  4200.1, 

4300.1,  4400.1,  4500.1,  4600.1,  4700.1,  4800.1, 

4900.1,  5000.1,  5100.1,  5200.1,  5300.1,  5400.1, 

5500.1,  5600.1,  5700.1,  5800.1,  5900.1,  6000.1, 

6100.1,  6200.1,  6300.1,  7000.1,  7600.1,  7700.1, 

7800.1,  7900.1 

Armco  D&M  Source  3700.1,  3800.1,  3900.1, 

4000.1,  4100.1,  4200.1,  4300.1,  4400.1,  4500.1, 

4600.1,  4700.1,  4800.1,  4900.1,  5000.1,  5100.1, 

5200.1,  5300.1,  5400.1,  5500.1,  5600.1,  5700.1, 

5800.1,  5900.1,  6000.1,  6100.1,  6200.1,  6300.1 


Index 


IV 


Armco  Producer  2000.1 , 3300.1 , 3400.1 ,  3soo.i, 

3600.1,  3700.1,  3800.1,  3900.1,  4000.1,  4100.1, 

4200.1,  4300.1,  4400.1,  4500.1,  4600.1,  4700.1, 

4800.1,  4900.1,  5000.1,  5100.1,  5200.1,  5300.1, 

5400.1,  5500.1,  5600.1,  5700.1,  5800.1,  5900.1, 

6000.1,  6100.1,  6200.1,  6300.1,  7100.1,  7200.1 

Armco  Source  2000.1,  3300.1,  3400.1,  3500.1, 

3600.1 

Armco  W18  Filler  Name  7200.7-7200.8, 7200.13, 

10900.4- 10900.6,  11500.4-11500.6 

Armco  W24  Filler  Name  10200.4-10200.6, 

10800.4- 10800.6,  llOQQ.4-1 1000.6, 12300.4-12300.6 

Armco  W25  Filler  Name  9900.7-9900.9 
Armco-MPC  Reference  3300.1-3300.4, 3400.1- 

3400.4. 3500.1- 3500.4, 3600.1-3600.4, 3700.1-3700.4, 

3800.1- 3800.4, 3900.1-3900.3, 4000.1-4000.3, 4100.1- 

4100.3. 4200.1- 4200.3,  4300.1-4300.3,  4400.1-4400.4, 

4500.1- 4500.4, 4600.1-4600.3, 4700.1-4700.3, 4800.1- 

4800.3. 4900.1- 4900 J,  5000.1-5000.4, 5100.1-5100.4, 

5200.1- 5200.4, 5300.1-5300.4, 5400.1-5400.3, 5500.1- 

5500.3. 5600.1- 5600.3, 5700.1-5700.3,  5800.1-5800.3, 

5900.1- 5900.3,6000.1-6000.3,6100.1-6100.3,6200.1- 
6200.3,  6300.1-6300.3 

Assumed  Did  Specimen  Fracture?  1000.3, 

1000.6,  1000.9,  1000.12,  2100.3,  2100.6,  2300.3, 

2300.6,  2400.3,  2400.6,  2400.9,  2400.12,  2400.15, 

2400.18,  2500.2-2500.4, 2500.7,  2500.10, 2500.13, 
2500.16,  2600.3,  2600.6,  2600.9,  2600.12,  2600.15, 

2600.18.  2700.2-2700.4, 2700.7,  2700.10,  2700.13. 

2700.16. 3100.2- 3100.10, 3200.2-3200.20, 7100.2, 

7300.2,  7400.2-7400.10,  7500.2-7500.20, 7600.2- 

7600.20,  7700.2-7700.20, 9200.2^200.20, 9300.2- 

9300.20,  9400.2,  9500.2,  9500.5,  9600.2,  9600.5, 

9700.2,  9700.5-9700.9,  9800.2,  9900.2,  9900.5- 

9900.9. 10100.2. 10200.2- 10200.10, 10300.2, 10300.5, 

10400.2,  10500.2-10500.6, 10600.1, 10700.2-10700.4, 

10800.2- 10800.6, 10900.2-10900.6, 11000.2-11000.6, 

11100.1. 11200.2. 11200.5. 11300.2. 11400.2. 11500.2- 
11500.6, 11600.2, 11700.2, 11700.5,  11900.2, 12000.2, 

12100.2. 12200.2. 12300.2- 12300.14, 12400.2, 13800.8- 
13800.32,  13900.2-13900.22,  14000.4-14000.22, 

14700.4- 14700.6, 14700.9,  14700.13-14700.15, 14700.18, 

14700.22- 14700.24,  14700.27,  14800.4-14800.6, 
14800.9, 14800.13-14800.15, 14800.18, 14800.22- 

14800.24. 14800.27. 14900.4- 14900.6, 14900.9, 14900.13- 

14900.15. 14900.18. 15000.4- 15000.6, 15000.9, 15000.13- 

15000.15. 15000.18. 15000.22- 15000.24, 15000.27, 

15100.4- 15100.6, 15100.9, 15100.13-15100.15, 15100.18, 
15ino.22-15100.24,  15100.27,  15200.4  15200.6, 
15200.9,  15200.13-15200.15,  15200.18,  16500.3, 
16500.6, 16700.2, 16700.6, 16700.9, 16700.12, 16700.15, 

16700.18. 16700.21. 16700.24. 16700.27. 16800.2, 

16800.6. 16900.2. 16900.6. 17000.2. 17000.8. 17100.2, 


17100.6,  17100.9,  17100.12,  17100.15,  17100.18, 

17200.2,  17200.8,  17200.13,  17200.18,  17200.23, 

17200.28. 17200.33. 17200.38. 17200.43. 17300.2, 

17300.6,  17300.9,  17300.12,  17300.15,  17300.18. 

17400.2,  17400.6,  17400.9,  17400.12,  17400.15, 

17400.18. 17400.21. 17400.24. 17400.27. 17500.2, 

17500.6,  17500.9,  17500.12,  17500.15,  17500.18, 
17600.2, 17600.6, 17700.2, 17700.6, 17700.9,  17700.12, 

17700.15. 17700.18. 17700.21. 17700.24. 17700.27, 

17800.2, 17800.6, 17900.2, 17900.8, 17900.13, 17900.18, 

17900.23. 17900.28. 17900.33. 17900.38. 17900.43, 

18000.2. 18000.8. 18100.2. 18100.8. 18200.2. 18200.6, 
18200.9, 18200.12, 18200.15,  18200.18, 18200.21, 
18200.24,  18200.27,  18300.2,  18300.8,  18300.13, 
18300.18, 18300.23, 18300.28, 18300.33, 18300.38, 

18300.43,  18400.2,  18400.6,  18400.9,  18400.12, 

18400.15. 18400.18. 18400.21. 18400.24. 18400.27, 
18500.2, 18500.6, 18600.3,  18700.2, 18800.3,  18900.3, 
19000.4, 19100.4, 19200.4, 19300.4,  19400.4,  19600.3, 
19600.10,  19600.16-19600.18 

Australia  Producer  1100.1, 1200.1, 1300.1, 1400.1, 
1500.1,  1600.1,  1700.1,  1800.1,  1900.1 
Australia  Source  1100.1, 1200.1,  i300.i,  i400.i, 
1500.1,  1600.1,  1700.1,  1800.1,  1900.1 

B 

B  Location  1000.2, 1000.6 
B0469-2C  Lot  ID  15400.1-1.  00.6, 16200.1-I6200.6 

B1038-2B  Lot  ID  186OO.1-I86OO.6 

B-108^3  Lot  ID  18800.1-18800.6 

B-108^5  Lot  ID  18900.1-18900.6 

B1908-3  Lot  ID  15500.1-15500.2, 15500.5-15500.7 
B 1908-5 A  Lot  ID  1 5600.1-1 5600.6 

B1908-5B  Lot  ID  15800.1-15800.3, 15800.6-15800.8 

B5761-2R  Lot  ID  I9500.i-19500.7 

B8478-3  Lot  ID  17800.1-17800.7 

B8490-2  Lot  ID  17500.1-1 7500.19 

B8563-4  Lot  ID  I7300.i-i7300.i9 

B8601-5  Lot  ID  I7ioo.i-i7ioo.i9 

B8687-1  Lot  ID  1 7600.1-1 7600.7 

B8740-2  Lot  ID  I7200.i-i7200.46 

B8740-3  Lot  ID  16700.1-16700.28 

B8817-1  Lot  ID  18400.1-18400.28 

B9353-3  Lot  ID  I66OO.1-I66O0.7 

B9671-1E  Lot  ID  I2600.i-i2600.i4 

Back  surface  at  root  Location  wrt  Sur&ce 

14200.16, 14200.38, 14300.16, 14300.38, 14400.16, 

14400.38. 14500.16- 14500.24, 14500.36-14500.44, 

14600.16- 14600.24, 14600.36-14600.44,  14700.8, 
14700.17, 14700.26,  14800.8,  14800.17, 14800.26, 

14900.8,  14900.17,  15000.8,  15000.17,  15000.26, 

15100.8,  15100.17,  15100.26,  15200.8,  15200.17 


Index 


V 


Back  surface  not  root  '  ocation  wrt  Surface 

13800.20-13800.22, 14200.18-14200.26, 14200.40- 

14200.48. 14300.18- 14300.26, 14300.40-14300.48, 

14400.18- 14400.26,  14400.40-14400.48 
Basic  Flux  Type  I6S00.1,  losoo.s 

BL55  Flux  Name  13900.1,  13900.4-13900.26, 

14000.4- 14000.22, 14300.1-14300.48, 14400.1-14400.48, 

14500.1- 14500.47,  14600.1-14600.47 

BOF  Melting  Practice  1000.1-1000.3, 1000.6, 

1000.9,  1000.12-1000.14,  1100.1,  1200.1,  1300.1, 

1400.1,  1500.1,  1600.1,  1700.1,  1800.1,  1900.1, 

2100.1- 2100.3, 2100.6,  2200.1-2200.3,  2200.6,  2300.1- 

2300.3,  2400.1-2400.3,  2400.6,  2400.9,  2400.12, 

2400.15,  2400.18,  2500.1,  2600.1-2600.3,  2600.6, 

2600.9,  2600.12,  2600.15,  2600.18,  2700.1 
Bottom  Composition  Position  2100.2, 2100.6- 

2100.8,  2200.2  ,  2200.6-2200.8  ,  2300.2  ,  2400.2, 

2400.6-2400.8,  2400.12-2400.14,  2400.18-2400.20, 

2600.2,  2600.6-2600.8,  2600.12-2600.14, 2600.18- 

2600.20,  2800.2,  2800.6-2800.8,  2900.2,  2900.6- 

2900.8,  3000.2,  3000.6-3000.8 

Bottom  Ingot  Position  2100.2,  2100.6, 2200.2, 

2200.6,  2300.2,  2400.2,  2400.6,  2400.12,  2400.18, 

2600.2,  2600.6,  2600.12,  2600.18, 16700.20, 16800.5, 
16900.5,  17000.7,  17100.11,  17200.32,  17300.11, 

17400.20,  17500.11,  17600.5,  17700.20,  17800.5, 
17900.32,  18000.7,  18100.7,  18200.20,  18300.32, 

18400.20,  18500.5 

BS131H2  Standard  Method  14700.4-14700.6, 

14700.9,  14700.13-14700.15, 14700.18, 14700.22- 

14700.24. 14700.27. 14800.4- 14800.6, 14800.9,  14800.13- 

14800.15. 14800.18. 14800.22- 14800.24, 14800.27, 

14900.4- 14900.6, 14900.9,  14900.13-14900.15, 14900.18, 

15000.4- 15000.6, 15000.9,  15000.13-15000.15, 15000.18, 

15000.22- 15000.24,  15000.27,  15100.4-15100.6, 
15100.9, 15100.13-15100.15, 15100.18, 15100.22- 

15100.24. 15100.27. 15200.4- 15200.6, 15200.9,  15200.13- 

15200.15,  15200.18 

BS4360  GrSOD  Material  Name  13800.1- 

13800.37,  13900.1-13900.26,  14000.1-14000.23, 

14100.1- 14100.10, 14200.1-14200.49, 14300.1-14300.49, 

14400.1- 14400.49, 14500.1-14500.47, 14600.1-14600.47, 

14700.1- 14700.28, 14800.1-14800.28, 14900.1-14900.19, 

15000.1- 15000.28, 15100.1-15100.28, 15200.1-15200.19, 

15300.1- 15300.6, 15400.1-15400.6, 15500.1-15500.2, 

15500.5- 15500.7, 15600.1-15600.6, 15700.1-15700.3, 

15700.6- 15700.8, 15800.1-15800.3, 15800.6-15800,8, 

15900.1- 15900.6, 16000.1-16000.6, 16100.1-16100.3, 

16100.6- 16100 J,  16200.1-16200.6, 16300.1-16300.6, 

16400.1- 16400.6 

BS5762  Standard  Method  7000.2, 13800.34- 

13800.37,  13900.24-13900.26,  14200.2-14200.5, 

14300.2- 14300.5, 14400.2-14400.5, 14500.2-14500.5, 


14600.2-14600.5, 14700.2, 14700.11, 14700.20, 14800.2, 
14800.11,  14800.20,  14900.2,  14900.11,  15000.2, 

15000.11, 15000.20,  15100.2,  15100.11,  15100.20, 

15200.2,  15200.11 

Bunge  Producer  i6500.i 

c 

C  Lot  ID  4000.1-4000.3 
C4771-39A  Lot  ID  18500.1-18500.7 
C5830  Lot  ID  16000.1-16000.6 
C5830-5T  Lot  ID  15300.1-15300.6 

C-9283-11  Lot  ID  18700.1-18700.5 

CG  A537M  Material  Name  7100.1-7100.6, 

7200.1- 7200.16 

Charpy  V  Impact  Test  Type  1000.3, 1000.6, 

1000.9,  1000.12,  1100.2,  1200.2,  1300.2,  1400.2, 

1500.2,  1600.2,  1700.2,  1800.2,  1900.2,  2000.4, 

2100.3,  2100.6,  2200.3,  2200.6,  2300.3,  2300.6, 

2400.3,  2400.6,  2400.9,  2400.12,  2400.15,  2400.18, 

2500.2- 2500.4, 2500.7, 2500.10,  2500.13,  2500.16, 

2600.3,  2600.6,  2600.9,  2600.12,  2600.15,  2600.18, 

2700.2- 2700.4,  2700.7,  2700.10,  2700.13,  2700.16, 

2800.3,  2800.6,  2900.3,  2900.6,  3000.3,  3000.6, 

3100.2- 3100.10  3200.2-3200.20,  3300.2,  3400.2, 

3500.2,  3600.2,  3700.2,  3800.2,  3900.2,  4000.2, 

4100.2,  4200.2,  4300.2,  4400.2,  4500.2,  4600.2, 

4700.2  ,  4800.2  ,  4900.2  ,  5000.2  ,  5100.2  ,  5200.2, 

5300.2,  5400.2  ,  5500.2  ,  5600.2  ,  5700.2  ,  5800.2, 

5900.2,  6000.2,  6100.2,  6200.2,  6300.2,  6400.1, 

6400.4, 6400.7,  6400.10, 6400.13, 6400.16,  6400.19- 
6400.21,  6500.2-6500.4,  6600.2-6600.4,  6700.2- 

6700.4,  6800.2-6800.4,  6900.1,  7000.5,  7100.2, 

7200.2,  7200.8,  7200.13,  7300.2,  7400.2-7400.10, 

7500.2- 7500.20, 7600.2-7600.20, 7700.2-7700.20, 

7800.3,  7900.3,  8000.2-8000.4, 8100.2-8100.4, 8200.2- 

8200.4. 8300.2- 8300.4, 8400.1,  8500.2-8500.4, 8600.2- 

8600.4. 8700.2- 8700.4, 8800.2-8800.4, 8900.1 , 9000.2, 

9100.3,  9200.2-9200.20,  9300.2-9300.20,  9400.2, 

9500.2,  9500.5,  9600.2,  9600.5,  9700.2,  9700.5- 

9700.9,  9800.2,  9900.2,  9900.5-9900.9,  10000.2, 

10100.2. 10200.2- 10200.10, 10300.2, 10300.5, 10400.2, 

10500.2- 10500.6, 10600.1, 10700.2-10700.4, 10800.2- 

10800.6. 10900.2- 10900.6, 11000.2-11000.6, 11100.1, 

11200.2. 11200.5. 11300.2,  11400.2,  11500.2-11500.6, 

11600.2. 11700.2. 11700.5. 11800.2. 11800.5. 11900.2- 

11900.4. 12000.2. 12100.2. 12200.2. 12300.2- 12300.14, 

12400.2. 12500.3. 12600.3. 12600.6. 12700.3. 12800.2, 

12900.2. 13000.2. 13100.2. 13200.2. 13300.2. 13400.2, 
13500.2, 13600.2, 13700.2, 13800.3-13800.5, 13800.8- 
13800.32,  13900.2-13900.22,  14000.4-14000.22, 

14100.5- 14100.9, 14200.6-14200.48, 14300.6-14300.48, 

14400.6- 14400.48, 14500.6-14500.44, 14600.6-14600.44, 

14700.4-14700.6,14700.9,  14700.13-14700.15, 14700.18, 


Index 


VI 


14700.22- 14700.24,  14700.27,  14800.4-14800.6, 
14800.9, 14800.13-14800.15, 14800.18, 14800.22- 

14800.24. 14800.27. 14900.4- 14900.6, 14900.9, 14900.13- 

14900.15. 14900.18. 15000.4- 15000.6, 15000.9, 15000.13- 

15000.15. 15000.18. 15000.22- 15000.24, 15000.27, 

15100.4- 15100.6, 15100.9, 15100.13-15100.15, 15100.18, 

15100.22- 15100.24,  15100.27,  15200.4-15200.6. 

15200.9,  15200.13-15200.15,  15200.18,  15300.2, 

15400.2. 15500.2. 15600.2. 15700.3,  15800.3, 15900.3, 

16000.2. 16100.3,  16200.2, 16300.2,  16400.2, 16500.3, 

16500.6. 16600.2. 16700.2. 16700.6,  16700.9,  16700.12, 
16700.15, 16700.18, 16700.21, 16700.24, 16700.27, 

16800.2. 16800.6. 16900.2. 16900.6. 17000.2. 17000.8, 

17100.2,  17100.6,  17100.9,  17100.12,  17100.15, 

17100.18,  17200.2,  17200.8,  17200.13,  17200.18, 

17200.23. 17200.28. 17200.33. 17200.38,  17200.43, 

17300.2,  17300.6,  17300.9,  17300.12,  17300.15, 

17300.18,  17400.2,  17400.6,  17400.9,  17400.12, 

17400.15. 17400.18. 17400.21. 17400.24,  17400.27, 

17500.2,  17500.6,  17500.9,  17500.12,  17500.15, 

17500.18. 17600.2. 17600.6. 17700.2. 17700.6. 17700.9, 

17700.12. 17700.15. 17700.18. 17700.21. 17700.24, 
17700.27, 17800.2, 17800.6, 17900.2, 17900.8, 17900.13, 

17900.18. 17900.23. 17900.28. 17900.33. 17900.38, 

17900.43. 18000.2. 18000.8. 18100.2. 18100.8. 18200.2, 

18200.6,  18200.9,  18200.12,  18200.15,  18200.18, 
18200.21,  18200.24,  18200.27,  18300.2,  18300.8, 
18300.13, 18300.18, 18300.23, 18300.28, 18300.33, 

18300.38,  18300.43,  18400.2,  18400.6,  18400.9, 

18400.12. 18400.15. 18400.18. 18400.21. 18400.24, 

18400.27. 18500.2. 18500.6. 18600.3. 18700.2. 18800.3, 
18900.3, 19000.4, 19100.4, 19200.4, 19300.4, 19400.4, 
19500.5,  19600.3,  19600.10,  19600.16-19600.18 

Cleavage  Curve  Shape  14800.20,  i4900.ii 
Compact  Specimen  Type  7800.2, 9000.6, 9ioo.2, 

12500.2, 12600.2, 12700.2, 15700.2, 15800.2, 15900.2, 
16100.2 

Compact  Tension  Specimen  Type  18600.2, 

18700.1, 18800.2, 18900.2, 19000.3, 19100J,  19200.3, 

19300.3,  19400.3,  19600.2,  19600.9,  19600.15 

Compositim  Position 

1/4T  13800.1--13800.37, 13900.1-13900.26, 14000.1- 

14000.23 

Bottom  2100.2, 2100.6-2100.8, 2200.2, 2200.6- 

2200.8,  2300.2,  2400.2,  2400.6-2400.8,  2400.12- 
2400.14,  2400.18-2400.20, 2600.2,  2600.6-2600.8, 
2600.12-3600.14. 2600.18-2600.30, 3800.3, 3800  6- 

2800.8,  3900.2,  2900.6-2900.8,  3000.3,  3000.6- 
3000.8 

Ladle  1100.1-1100.2,  iiao.5-1100.6,  1200.1- 

1200.2, 1200.5-1200.6. 1300.1-1300.3, 1300.5-1300.6, 

1400.1- 1400.2, 1400.5-1400.6, 1500.1-1500.2, 1500.5- 

1500.6. 1600.1- 1600.2, 1600.5-1600.6, 1700.1-1700.2, 


1700.5- 1700.6, 1800.1-1800.2, 1800.5-1800.6, 1900.1- 

1900.2. 1900.5- 1900.6, 15500.1-15500.2, 15500.5- 

15500.7. 15600.1- 15600.6, 16700.1-16700.28, 16800.1- 

16800.7. 16900.1- 16900.7, 17000.1-17000.11, 17100.1- 

17100.19,  17200.1-17200.46,  17300.1-17300.19, 

17400.1- 17400.28, 17500.1-17500.19, 17600.1-17600.7, 

17700.1- 17700.28, 17800.1-17800.7, 17900.1-17900.46, 

18000.1- 18000.11, 18100.1-18100.11, 18200.1-18200.28, 
,  18300.1-18300.46, 18400.1-18400.28, 18500.1-18500.7 

Top  2100.1-2100.5,  2200.1-2200.5,  2300.1-2300.8, 

2400.1- 2400.5,  2400.9-2400.11, 2400.15-2400.17, 

2500.1- 2500.18,  2600.1-2600.5,  2600.9-2600.11, 
2600.15-2600.17,2700.1-2700.18,  2800.1-2800.5, 

2900.1- 2900.5,  3000.1-3000.5 

Concast  Ingot  Position  1000.1-1000.3, 1000.6, 

1000.9,  1000.12-1000.14,  1100.1,  1200.1,  1300.1, 

1400.1,  1500.1,  1600.1,  1700.1,  1800.1,  1900.1, 

2800.1- 2800.3,  2800.6,  2900.1-2900.3, 2900.6,  3000.1- 

3000.3,  3000.6 

Curve  Shape 

Cleavage  14800.20,  i4900.ii 
Maximum  15000.2, 15000.20 
Cylindrical  Specimen  Type  3100.1,  7000.1, 

7300.1,  7400.1,  7600.1,  7800.1,  7900:1,  9000.1, 

9100.1.9200.1,  12500.1, 12600.1, 12700.1, 14700.3, 

14700.8,  14700.12, 14700.17,  14700.21, 14700.26, 

14800.3,  14800.8,  14800.12,  14800.17,  14800.21, 

14800.26,  14900.3,  14900.8,  14900.12,  14600.17, 

15000.3,  15000.8,  15000.12,  15000.17,  15000.21, 

15000.26,  15100.3,  15100.8,  15100.12,  15100.17, 
15100.21,  15100.26,  15200.3,  15200.8,  15200.12, 

15200.17. 15300.1. 15400.1,  15500.1, 15600.1, 15700.1, 

15800.1. 15900.1. 16000.1,  16100.1, 16200.1, 16300.1, 

16400.1. 16500.2. 16500.5. 18600.1. 18800.1. 18900.1, 

19000.2. 19100.2. 19200.2. 19300.2. 19400.2. 19600.1, 

19600.8,  19600.14 

D 

D2680-4  Lot  ID  17400.1-1 7400.28 
D3007-3  Lot  ID  1 5700. 1-1 5700.3, 1 5700.6-1 5700.8 
D3631-7L  Lot  ID  16900.1-I6800.7 

D3667>3M  Lot  ID  i7000.i-i7000.ii 
D3703-4B  Lot  ID  I68OO.1-168OO.7 

D3710-42B  Lot  ID  I7900.i-i7900.46 
D3791-2B  Lot  ID  7300.1-7300.6 

D3974-1B  Lot  ID  i8200.i-i8200.28 

D3975>3E  Lot  ID  I7700.i-i7700.28 

D4030-4A  Lot  ID  18300.1-18300.46 

D4179-3B  Lot  ID  7900.1-7900.6 

D6274-4  Lot  ID  9000.1-0000.2,  9000.5-9000.9, 

9100.1- 9100.3,  9100.6-9100.9 

D6873-1A  Lot  ID  12500.1-12SOO.6 

D6873-1B  Lot  ID  12700.1-1 3700.7 


Did  Specimen  Fracture? 

Assumed  1000.3, 1000.6, 1000.9, 1000.12, 2100.3, 

2100.6,  2300.3,  2300.6,  2400.3.  2400.6,  2400.9, 

2400.12,  2400.15,  2400.18,  2500.2-2500.4,  2500.7, 

2500.10,  2500.13,  2500.16,  2600.3,  2600.6,  2600.9, 

2600.12,  2600.15,  2600.18,  2700.2-2700.4,2700.7. 

2700.10,  2700.13,  2700.16,  3100.2-3100.10,3200.2- 

3200.20,  7100.2,  7300.2,  7400.2-7400.10,  7500.2- 

7500.20,  7600.2-7600.20,  7700.2-7700.20, 9200.2- 

9200.20,  9300.2-9300.20,  9400.2,  9500.2,  9500.5, 

9600.2,  9600.5,  9700.2,  9700.5-9700.9,  9800.2, 

9900.2, 9900.5-9900.9, 10100.2, 10200.2-10200.10, 

10300.2,  10300.5, 10400.2, 10500.2-10500.6, 10600.1, 

10700.2- 10700.4, 10800.2-10800.6, 10900.2-10900.6, 

11000.2- 11000.6, 11100.1,  11200.2, 11200.5, 11300.2, 

11400.2,  11500.2-11500.6, 11600.2, 1 1700.2, 11700.5, 

11900.2. 12000.2. 12100.2. 12200.2. 12300.2- 12300.14, 

12400.2,  13800.8-13800.32, 13900.2-13900.22, 14000.4- 
14000.22,  14700.4-14700.6,  14700.9,  14700.13- 

14700.15. 14700.18. 14700.22- 14700.24, 14700.27, 

14800.4- 14800.6,14800.9,  14800.13-14800.15,14800.18, 

14800.22- 14800.24,  14800.27,  14900.4-14900.6, 

14900.9,  14900.13-14900.15,  14900.18,  15000.4- 

15000.6,  15000.9,  15000.13-15000.15,  15000.18, 

15000.22- 15000.24,  15000.27,  15100.4-15100.6, 

15100.9,  15100.13-15100.15, 15100.18, 15100.22- 

15100.24. 15100.27. 15200.4- 15200.6, 15200.9, 15200.13- 
15200.15,  15200.18,  16500.3,  16500.6,  16700.2, 

16700.6,  16700.9,  16700.12,  16700.15,  16700.18, 
16700.21,  16700.24,  16700.27,  16800.2,  16800.6, 

16900.2. 16900.6. 17000.2. 17000.8. 17100.2. 17100.6, 

17100.9,  17100.12,  17100.15,  17100.18,  17200.2, 

17200.8,  17200.13,  17200.18,  17200.23,  17200.28, 

17200.33,  17200.38,  17200.43,  17300.2,  17300.6, 

17300.9,  17300.12,  17300.15,  17300.18,  17400.2, 

17400.6,  17400.9,  17400.12,  17400.15,  17400.18, 

17400  21,  17400  24,  17400.27,  17500.2,  17500.6, 

17500.9,  17500.12,  17500.15,  17500.18,  17600.2, 

17600.6,  17700.2, 17700.6,  17700.9,  17700.12, 17700.15, 
17700.18,  17700.21, 17700.24,  17700.27, 17800.2, 

17800.6,  17900.2,  17900.8,  17900.13,  17900.18, 
17900.23, 17900.28, 17900.33, 17900.38,  17900.43, 

18000.2,  18000.8,  18100.2, 18100.8,  18200.2,  18200.6, 

18200.9,  18200.12,  18200.15, 18200.18, 18200.21, 
18200.24.  18200.27,  18300.2,  18300.8,  18300.13, 

18300.18. 18300.23. 18300.28. 18300.33,  18300.38, 
18300.43,  18400.2,  18400.6,  18400.9,  18400.12, 
18400.15, 18400.18, 18400.21, 18400.24, 18400.27, 
18500.2, 18500.6, 18600.3, 18700.2, 18800.3, 18900.3, 

19000.4,  19100.4,  19200.4, 19300.4, 19400.4, 19600.3, 

19600.10,  19600.16-19600.18 

Yes  1100.2,  1200.2, 1300.2, 1400.2, 1500.2, 1600.2, 

1700.2,  1800.2,  1900.2,  2000.4,  2200.6,  2900.3, 


2900.6,  3300.2,  3400.2,  3500.2,  3600.2,  3700.2, 

3800.2,  3900.2,  4000.2,  4100.2,  4200.2,  4300.2, 

4400.2,  4500.2,  4600.2,  4700.2,  4800.2,  4900.2, 

5000.2,  5100.2,  5200.2,  5300.2,  5400.2,  5500.2, 

5600.2,  5700.2,  5800.2,  5900.2,  6000.2,  6100.2, 

6200.2,  6300.2,  6400.1,  6400.4,  6400.7,  6400.10, 
6400.13,6400.16,6400.19-6400.21,6500.2-6500.4, 

6600.2- 6600.4, 6700.2-6700.4, 6800.2-6800.4, 6900.1 , 

8000.2- 8000.4, 8100.2-8100.4, 8200.2-8200.4, 8300.2- 

8300.4. 8400.1,  8500.2-8500.4, 8600.2-8600.4, 8700.2- 

8700.4,  8800.2-8800.4,  8900.1,  14100.5-14100.9 

Did  Specimen  Split? 

No  8000.2-8000.4, 8100.2-8100.4, 8200.2-8200.4, 

8300.2- 8300.4, 8400.1, 8500.2-8500.4, 8600.2-8600.4, 

8700.2- 8700.4,  8800.2-8800.4,  8900.1 

D0733-1D  Lot  ID  I8000.i-i8000.li 
Double  Notch  Bend  Specimen  Type  2000.3, 

7000.2, 14700.2, 14700.11,  14700.20, 14800.2, 14800.11, 

14800.20,  14900.2,  14900.11,  15000.2,  15000.11, 

15000.20,  15100.2,  15100.11,  15100.20,  15200.2, 
15200.11 

Double  U-Groove  Joint  Preparation  10800.4- 

10800.6. 10900.4- 10900.6, 11000.4-11000.6, 12300.4- 
12300.6 

Double  V-Groove  Joint  Preparation  7200.7- 

7200.8,  7200.13,  10500.4-10500.6, 11500.4-11500.6, 

12300.8- 12300.14, 14500.1-14500.47, 14600.1-14600.47, 

16500.1,  16500.5 

Downhand  IG  Welding  Position  2500.1, 

2500.4,  2500.7,  2500.10,  2500.13,  2500.16,  2700.1, 

2700.4,  2700.7,  2700.10,  2700.13,  2700.16, 3100.2- 

3100.10. 3200.1. 3200.4- 3200.20,  7400.2-7400.10, 

7500.1. 7500.4- 7500.20, 14200.1-14200.48, 14300.1- 
14300.48,  14400.1-14400.48,  14500.1-14500.47, 

14600.1- 14600.47 

Downhand  Welding  Position  7200.7-72006, 

7200.13. 13800.8- 13800.36, 13900.1, 13900.4-13900.26, 

14000.1- 14000.22, 16500.1, 16500.5, 19000.1, 19100.1, 

19200.1,  19300.1,  19400.1,  19600.7,  19600.1 -! 

DTNSRDC  Producer  19000.1,  i9ioo.i,  19200.1 
Dynamic  Tear  Specimen  Type  2000.8, 7100.5, 

7200.5,  7200.11,  7200.15,  7300.5,  7800.5,  7900.5, 
9000.7, 9100.7, 12500.5, 12600.9-12600.13, 12700.6, 
12800.4, 12900.4, 13000.4,  13100.4, 13300.4, 13400.4, 

13500.4. 13600.4. 15300.5. 15400.5. 15500.6. 15600.5, 

15700.7. 15800.7. 15900.5. 16000.5,  16100.7, 16200.5, 

16300.5. 16400.5. 16600.6. 17000.5. 17000.10. 17200.5, 
17200.10, 17200.15, 17200.20, 17200.25, 17200.30, 

17200.35. 17200.40,  17200.45, 17900.5, 17900.10, 
17900.15, 17900.20, 17900.25, 17900.30, 17900.35, 

17900.40,  17900.45,  18000.5,  18000.10,  18100.5, 

18100.10. 18300.5,  18300.10,  18300.15, 18300.20, 
18300.25, 18300.30, 18300.35, 18300.40, 18300.45, 
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18600.5,  18700.4,  18800.5, 18900.5, 19000.6, 19100.6, 

19200.6,  19300.6,  19400.6,  19500.2, 19600.5, 19600.12, 

19600.20 

Dynamic  Tear  Test  Type  2000.8, 7100.5, 7200.5, 

7200.11,  7200.15,  7300.5,  7800.5,  7900  5,  9000.7, 

9100.7. 12500.5,  12600.9-12600.13, 12700.6, 12800.4, 

12900.4,  13000.4, 13100.4, 13300.4,  13400.4,  13500.4, 

13600.4,  15300.5,  15400.5, 15500.6, 15600.5, 15700.7, 

15800.7. 15900.5. 16000.5. 16100.7. 16200.5. 16300.5, 

16400.5,  16600.6,  17000.5, 17000.10, 17200.5, 17200.10, 
17200.15, 17200.20, 17200.25,  17200.30, 17200.35, 

17200.40,  17200.45, 17900.5,  17900.10, 17900.15, 

17900.20. 17900.25. 17900.30. 17900.35. 17900.40, 
17900.45,  18000.5,  18000.10,  18100.5,  18100.10, 

18300.5,  18300.10, 18300.15, 18300.20, 18300.25, 
18300.30,  18300.35, 18300.40,  18300.45,  18600.5, 

18700.4. 18800.5. 18900.5. 19000.6,  19100.6, 19200.6, 

19300.6,  19400.6,  19500.2,  19600.5, 19600.12, 19600.20 

E 

E  208  Standard  Method  iex).i4,  iioo.e,  1200.6, 

1300.6,  1400.6,  1500.6,  1600.6,  1700.6,  1800.6, 

1900.6,  2000.7,  3300.1,  3400.1,  3500.1,  3600.1, 

3700.1,  3800.1,  3900.1,  4000.1,  4100.1,  4200.1, 

4300.1,  4400.1,  4500.1,  4600.1,  4700.1,  4800.1, 

4900.1,  5000.1,  5100.1,  5200.1,  5300.1,  5400.1, 

5500.1,  5600.1,  5700.1,  5800.1,  5900.1,  6000.1, 

6100.1,  6200.1,  6300.1,  7100.4  ,  7200.4,  7200.10, 
13800.7 

E  23  Standard  Method  7100.2, 16500.3, 16500.6, 

18600.3,  18700.2,  18800.3,  18900.3, 19000.4, 19100.4, 

19200.4,  19300.4,  19400.4,  19600.3,  19600.10, 19600.16- 
19600.18 

E  604  Standard  Method  2000.8, 7100.5, 7200.5, 

7200.11,  7200.15,  18600.5, 18700.4, 18800.5. 18900.5, 

19000.6,  19100.6,  19200.6.  19300.6.  19400.6,  19600.5, 
19600.12,  19600.20 

E  8  Standard  Method  7100.1.  7200.1,  7200.7, 

16500.2,  16500.5, 18600.1, 18800.1, 18900.1, 19000.2, 

19100.2,  19200.2,  19300.2,  19400.2,  19600.1, 19600.8, 
19600.14 

E  Lot  ID  5300.1-5300.4 

E10018  Filler  Specification  I6SOO.1, 16500.5 

E11618-M  Filler  Specification  9900.7-9900.9, 
10200.8-10200.10 

E22000/1E  Filler  Name  19100.1, 19300.1, 19300.1, 

19400.1 

E318  Standard  Method  126OO.2 

E7018  Filler  Specification  3ioo.2-3ioo.io,  7600.2- 

7600.20 

E70-EA2  Filler  Specification  7700.1 , 7700.4- 

7700.20 

E72-EW-W  Filler  Specification  9300.1, 9100.4- 


9300.20 

E8018  Filler  Specification  10500.4-10500.6 
E8018-C1  Filler  Specification  12300.8-I2300.i4 

E8018C-2  Filler  Specification  9300. 2-9200.20, 

9700.7-9700.9 

E8018>C3  Filler  Specification  7400.2-7400.i0 

E813  Standard  Method  7800.2, 7900.2, 9000.6, 

9100.2, 12500.2,  12700.2,  15700.2,  15800.2,  15900.2, 
16100.2, 19000.3, 19100.3, 19200.3,  19300.3, 19400.3 

EF2-F2  Filler  Specification  7500.1,  7500.4- 

7500.20 

electric  furnace  Melting  Practice  5400.1, 

5500.1,  5600.1 

ESW  Weld  Type  6400.4, 6400.7, 6500.i,  6500.4, 

8000.1,  8000.4,  8600.1,  8600.4 

F 

F  Heat  Treatment  1000.1-1000.3, 1000.6, 1000.9, 

1000.12-1000.14,  7800.1,  7900.1 

F72-EM12K  Filler  Specification  3200.1, 3200.4- 

3200.20 

F96  Flux  Type  7500.1,7500.4-7500.20 

FCA  Weld  Type  14700.1-14700.3, 14700.6-14700.8, 

14700.11- 14700.12, 14700.15-14700.17, 14700.20- 

14700.21,  14700.24-14700.26,  14800.1-14800.3, 

14800.6- 14800.8,  14800.11-14800.12,  14800.15- 

14800.17. 14800.20- 14800.21, 14800.24-14800.26, 

14900.1- 14900.3, 14900.6-14900.8, 14900.11-14900.12, 

14900.15- 14900.17, 15000.1-15000.3, 15000.6-15000.8, 

15000.11- 15000.12, 15000.15-15000.17, 15000.20- 

15000.21,  15000.24-15000.26,  15100.1-15100.3, 

15100.6- 15100.8,  15100.11-15100.12,  15100.15- 

15100.17. 15100.20- 15100.21, 15100.24-15100.26, 

15200.1- 15200.3, 15200.6-15200.8, 15200.11-15200.12, 

15200.15- 15200.17 

Filler  Alloy 

Hardex-N  1 100.6, 1200.6, 1300.6, 1400.6, 1500.6, 

1600.6,  1700.6,  1800.6,  1900.6,  7100.4,  7200.4, 
7200.10 

Filler  Name 

Armco  W18  7200.7-7200.8,  7200.13,  10900.4- 

10900.6,  11500.4-11500.6 

Armco  W24  10300.4-10200.6, 10800.4-10600.6, 

11000.4-11000.6,  12300.4-12300.6 
Armco  W25  9900.7-9900.9 

E22000/1E  19100.1,19200.1,19300.1,19400.1 

Hobart25P  6400.4,  6400.7, 6400.10,  6400.13, 

6500.1,  6500.4,  6600.1,  6600.4 

L-50N  13800.8-1380036, 14200.1-14200.48 

LindeWS  8OOO.1 , 8OOO.4, 8100.1 , 8100.4, 8200.1 , 

8200.4,  8600.1,  8600.4,  8700.1,  8700.4 
Nk203NiC  14700.1-14700.3, 14700.6-14700.8, 

14700.11- 14700.12, 14-’00.15-14700.17, 14700.20- 
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14700.21,  14700.24-14700.26,  14800.1-14800.3, 

14800.6- 14800.8,  14800.11-14800.12,  14800.15- 

14800.17. 14800.20- 14800.21, 14800.24-14800.26, 

14900.1- 14900.3,14900.6-14900.8, 14900.11-14900.12, 

14900.15- 14900.17, 15000.1-15000.3, 15000.6-15000.8, 
15000.11-15000.12, 15000.15-15000.17, 15000.20- 

15000.21,  15000.24-15000.26,  15100.1-15100.3, 

15100.6- 15100.8,  15100.11-15100.12,  15100.15- 

15100.17. 15100.20- 15100.21, 15100.24-15100.26, 

15200.1- 15200.3, 15200.6-15200.8, 15200.11-15200.12, 

15200.15- 15200.17 

TW85  4  4  6400.16,6400.19-6400.21,6700.1,6700.4, 

6800.1,  6800.4,  8300.1,  8300.4,  8500.1,  8500.4, 

8800.1,  8800.4 

W36  13900.1, 13900.4-13900.26, 14000.1-14000.22, 

14300.1- 14300.48, 14400.1-14400.48, 14500.1-14500.47, 


14600.1-14600.47 

Filler  Specification 

E10018  16500.1,  16500.5 

E11018-M  9900.7-9900.9,  10200.8-10200.10 

E7018  3100.2-3100.10,  7600.2-7600.20 

E70-EA2  7700.1,  7700.4-7700.20 

E72-EW-W  9300.1,9300.4-9300.20 
E8018  10500.4-10500.6 

E8018-C1  12300.8-12300.14 

E8018C-2  9200.2-9200.20, 9700.7-9700.9 

E8018-C3  7400.2-7400.10 

EF2-F2  7500.1,  7500.4-7500.20 

F72-EM12K  3200.1, 3200.4-3200.20 

M22000/10  19600.7,  19600.14 

M22000/1E  19000.1 

PFH*60A  2500.1, 2500.4,  2500.7,  2500.10,  2500.13, 
2500.16,  2700.1,  2700.4,  2700.7,  2700.10,  2700.13, 


2700.16 

Final  Processing 

A,Q,T  16700.1,  16700.11,  16700.20,  16800.1, 

16800.5,  16900.1, 16900.5,  17000.1, 17000.7, 17100.1, 


17100.11,  17200.1,  17200.17,  17200.32,  17300.1, 


17300.11,  17400.1,  17400.11,  17400.20,  17500.1, 

17500.11,  17600.1,  17600.5,  17700.1,  17700.11, 
17700.20,  17800.1,  17800.5,  17900.1,  17900.17, 

17900.32. 18000.1. 18000.7. 18100.1. 18100.7. 18200.1, 

18200.11. 18200.20. 18300.1,  18300.17, 18300.32, 

18400.1,  18400.11,  18400.20,  18500.1,  18500.5 
A,R  1000.1-1000.3,  1000.6,  1000.9,  1000.12- 

1000.14,  1100.1,  1200.1,  1300.1,  1400.1,  1509.1, 

1600.1,  1700.1,  1800.1,  1900.1,  3100.1,  3200.1, 

3300.1,  3400.1,  3500.1,  3600.1,  3700.1,  3800.1, 

3900.1,  4000.1,  4100.1,  4200.1,  4300.1,  4400.1, 

4500.1,  4600.1,  4700.1,  4800.1,  4900.1,  5000.1, 

5100.1,  5200.1,  5300.1,  5400.1,  5500.1,  5600.1, 

5700.1,  5800.1,  5900.1,  6000.1,  6100.1,  6200.1, 

6300.1,  7000.1,  7600.1,  7700.1,  7800.1,  7900.1 


H  14700.1,  14800.1,  14900.1,  15000.1,  15100.1, 

15200.1 

K  9400.1, 9500.1, 9500.4,  9600.1, 9700.1 , 9700.4, 

9800.1,  9900.1,  9900.4,  9900.7,  10000.1,  10100.1, 

10200.1. 10300.1. 10300.4. 10400.1,  10500.1,  10600.1, 

10700.1,  IGV  J0.4, 10800.1, 10900.1, 11000.1, 11100.1, 

11200.1. 11200.4. 11300.1. 11400.1,  11500.1, 11600.1, 
11700.1, 11800.1, 11800.5,  11900.1, 11900.4, 12000.1, 

12100.1,  12200.1,  12300.1,  12400.1 

N  2000.1, 2800.1-2800.3,  2800.6,  2900.1-2900.3, 

2900.6,  3000.1-3000.3,  3000.6,  7300.1,  7400.1, 

7500.1,  9000.1,  9100.1,  9200.1,  9300.1,  13800.2, 

13800.5. 13900.1. 14000.4,  14100.1, 14200.1, 14300.1, 

14400.1. 14500.1. 14600.1. 15300.1. 15400.1. 15700.1, 

15800.1. 15900.1. 16000.1. 16100.1. 16200.1,  16300.1 

N,A  13800.1-13800.3,  14100.4-14100.5 

N,C,A  14100.7-14100.9 

Q,K  12500.1,  12700.1 

Q,T  2100.1-2100.3,  2100.6,  2200.1-2200.3,  2200.6, 

2300.1- 2300.3,  2400.1-2400.3, 2400.6, 2400.9,  2400.12, 
2400.15,  2400.18,  2500.1,  2600.1-2600.3,  2600.6, 

2600.9,  2600.12,  2600.15,  2600.18,  2700.1,  7100.1, 

7200.1. 12600.1,  16400.1, 18600.1, 18700.1, 18800.1, 

18900.1,  19500.1,  19600.1 
Q,T,W  19600.7 

W  19000.1,  19100.1,  19200.1,  19300.1,  19400.1 
Final  surface  Location  wrt  Surface  11500.4- 

11500.6. 12300.4- 12300.14, 13800.8-13800.18, 13800.24- 
13800.32,  13900.1,  13900.4-13900.22,  14000.4- 

14000.22,  14200.6-14200.14,  14200.28-14200.36, 

14300.6-14300.14,  14300.28-14300.36,  14400.6- 
14400.14,  14400.28-14400.36,  14500.6-14500.14, 
14500.26-14500.34, 14600.6-14600.14, 14600.26- 
14600.34,  14700.3,  14700.12,  14700.21,  14800.3, 

14800.12,  14800.21,  14900.3,  14900.12,  15000.3, 
15000.12, 15000.21,  15100.3,  15100.12,  15100.21, 
15200.3,  15200.12 

Flat  Specimen  Type  13800.1-13800.2 
Flat  Welding  Position  9700.7-9700.9, 9900.7- 

9900.9. 10200.4- 10200.10, 10800.4-10800.6, 10900.4- 

10900.6. 11000.4- 11000.6, 11500.4-11500.6, 12300.4- 
12300.6 

Flux  Name 

BL55  13900.1, 13900.4-13900.26, 14000.4-14000.22, 

14300.1- 14300.48, 14400.1-14400.48, 14500.1-14500.47, 

14600.1- 14600.47 

Hobart201  6400.4,  6400.7,  6400.10,  6400.13, 
6400.16, 6400.19-6400.21 , 6500.1 , 6500.4, 6600.1, 

6600.4,  6700.1,  6700.4,  6800.1,  6800.4,  8000.1, 

8000.4,  8100.1,  8100.4,  8200.1,  8200.4,  8300.1, 

8300.4,  8500.1,  8500.4,  8600.1,  8600.4,  8700.1, 

8700.4,  8800.1,  8800.4 

Line  860  7200.7-7200.8,  7200.13 
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Line  880  1 1500.4-11500.6 

Line  882  ii»u0.4-i0900.6 

Lindel66p  10200.4-10200.6, 108OO.4-108O0.6. 

11000.4-11000.6,  12300.4-12300.6 
Linde709-5  9900.7-9900.9 
US-43  2500.1,  2500.4,  2500.7,  2500.10,  2500.13, 

2500.16,  2700.1,  2700.4,  2700.7,  2700.10,  2700.13, 
2700.16 
Flux  Type 

Basie  i6500.i,  16500.5 

F96  7500.1,  7500.4-7500.20 

Fraeture  Toughness  Test  Type  2000.3, 7000.2, 

7800.2,  7900.2,  9000.6,  9100.2,  12500.2,  12600.2, 

12700.2,  13800.34-13800.37,  13900.24-13900.26, 

14000.2-14000.3, 14100.3,  14200.2-14200.5, 14300.2- 

14300.5,  14400.2-14400.5,  14500.2-14500.5, 14600.2- 

14600.5,  14700.2,  14700.11,  14700.20,  14800.2, 

14800.11,  14800.20,  14900.2,  14900.11,  15000.2, 

15000.11,  15000.20, 15100.2,  15100.11, 15100.20, 

15200.2,  15200.11,  15700.2,  15800  2,  15900.2,  16100.2, 

16600.1,  18600.2,  18700.1, 18800.2,  18900.2, 19000.3, 

19100.3,  19200.3,  19300.3,  19400.3,  19600.2,  19600.9, 
19600.15 

FRM  Lot  ID  19000.1-19000.7 
FRN  Lot  ID  19100.1-19100.7 

FRO  Lot  ID  19600.7-19600.13 

FRP  Lot  ID  19600.14-19600.21 

Full  eross  seetion  Loeation  wrt  Surfaee  13800.34- 
13800.36,  13900.24-13900.26,  14000.1-14000.3, 

14200.1- 14200.5, 14300.1-14300.5, 14400.1-14400.5, 

14500.1- 14500.5, 14600.1-14600.5, 14600.46-14600.47 

Full  Speeimen  Type  1100.2,  1200.2,  1300.2, 

1400.2,  1500.2,  1600.2,  1700.2,  1800.2,  1900.2, 

2000.4,  2100.1-2100.3,  2100.6,  22J0.1-2200.3, 2200.6, 

2300.1- 2300.3,  2300.6,  2400.1-2400.3,  2400.6,  2400.9, 

2400.12,  2400.15,  2400.18,  2500.2-2500.4,  2500.7, 
2500.10,  2500.13,  2500.16,  2600.1-2600.3,  2600.6, 

2600.9. 2600.12,  2600.15, 2600.18, 2700.2-2700.4, 

2700.7,  2700.10,  2700.13,  2700.16,  2800.3,  2800  6, 

2900.3,  2900.6,  3000.3,  3000.6,  3100.2-3100.10, 

3200.2- 3200.20,  3700.2,  3800.2,  3900.2,  4000.2, 

4100.2,  4200.2,  4300.2,  4400.2,  4'-,0O.2,  4600.2, 

4700.2,  4800.2,  4900.2,  5000.2,  5100.2,  5200.2, 

5300.2,  5400.2  ,  5500.2  ,  5600.2  ,  5700.2,  5800.2, 

5900.2,  6000.2,  6100.2.  6200.2,  6300.2,  6400.1, 

6400.4. 6400.7,  6400. lo,  6400.13,  6400.16, 6400.19- 

6400.21,  6500.2-6500.4,  6600.2-6600.4,  6700.2- 

6700.4,  6800.2-6800.4  ,  6900.1,  7000.5,  7100.2, 

7200.2,  7200.8,  7200.13,  7300.2,  7400.2-7400.10, 

7500.2- 7500.20,  7600.2-7600.20,  7700.2-7700.20, 

7800.3,  7900.3,  8000.2-8000.4, 8100.2-8100.4, 8200.2- 

8200.4. 8300.2- 8300.4, 8400.1, 8500.2-8500.4, 8600.2- 

8600.4. 8700.2- 8700.4, 8800.2-8800.4,  8900.1',  9000.2, 


9100.3. 9200.2- 9200.20, 9300.2-9300.20, 10100.2, 

10300.2,  10300.5, 10400.2,  10500.2-10500.6, 10600.1, 

10700.2- 10700.4, 10800.2-10800.6, 10900.2-10900.6, 

11000.2- 11000.6, 11100.1, 11200.2,  1 1200.5, 1 1500.4- 

11500.6. 11800.2,  11800.5,  11900.2-11900.4, 12000.2, 

12100.2. 12200.2. 12300.2- 12300.14, 12400.2, 12500.3, 

12600.3,  12600.6, 12700.3,  12800.2,  12900.2,  13000.2, 

13100.2,  13200.2, 13300.2,  13400.2,  13500.2,  13600.2, 
13700.2, 13800.8-13800.32, 13900.2-13900.22, 14100.5- 
14100.9, 14700.4-14700.6, 14700.9,  14700.13-14700.15, 

14700.18. 14700.22- 14700.24, 14700.27,  14800.4- 

14800.6,  14800.9,  14800.13-14800.15,  14800.18, 

14800.22- 14800.24,  14800.27,  14900.4-14900.6, 

14900.9,  14900.13-14900.15,  14900.18,  15000.4- 

15000.6,  15000.9,  15000.13-15000.15,  15000.18, 

15000.22- 15000.24,  15000.27,  15100.4-15100.6, 

15100.9,  15100.13-15100.15, 15100.18,  15100.22- 

15100.24. 15100.27,  15200.4-15200.6,  15200.9, 15200.13- 

15200.15,  15200.18,  15300.2,  15400.2,  15500.2, 

15600.2. 15700.3,  15800.3,  15900.3,  16000.2,  16100.3, 

16200.2. 16300.2. 16400.2. 16500.3,  16500.6, 16700.2, 

16700.6,  16700.9,  16700.12,  16700.15,  16700.18, 

16700.21,  16700.24,  16700.27,  16800.2,  16800.6, 

16900.2,  16900.6,  17000.2,  17000.8,  17100.2,  17100.6, 

17100.9,  17100.12,  17100.15,  17100.18,  17200  2, 

17200.8,  17200.13, 17200.18,  17200.23, 17200.28, 
17200.33,  17200.38,  17200.43,  17300.2,  17300.6, 

17300.9,  17300.12.  17300.15,  17300.18,  17400.2, 

17400.6,  17400.9,  17400.12,  17400.15,  17400.18, 

17400.21,  17400.24,  17400.17,  17500.2,  17500.6, 

17500.9,  17500.12,  17500.15,  17500.18,  17600.2, 

17600.6. 17700.2. 17700.6,  17700.9, 17700.12, 17700.15, 

17700.18. 17700.21. 17700.24,  17700.27,  17800.2, 

17800.6,  17900.2,  17900.8,  17900.13,  17900.18, 

17900.23. 17900.28. 17900.33. 17900.38. 17900.43, 

18000.2. 18000.8. 18100.2,  18100.8,  18200.2,  18200.6, 

18200.9,  18200.12, 18200.15,  18200.18, 18200.21, 

18200.24,  18200.27,  18300.2,  18300.8,  18300.13, 
18300.18, 18300.23,  18300.28, 18300.33, 18300.38, 

18300.43,  18400.2,  18400.6,  18400.9,  18400.12, 

18400.15. 18400.18. 18400.21 . 18400.24. 18400.27, 

18500.2. 18500.6. 18600.3. 18700.2. 18800.3,  18900.3, 

19000.4. 19100.4. 19200.4. 19300.4. 19400.4,  19500.5, 

19600.3,  19600.10,  19600.16-19600.18 

Fully  Killing  Proeess  1100.1,  1200.1,  1300.1, 

■  1400.1,  1500.1,  1600.1,  1700.1,  1800.1,  1900.1, 

2000.1,  2100.1-2100.3,  2100.6,  2200.1-2200.3,  2200.6, 

2300.1- 2300.3,  2400.1-2400.3,  2400.6,  2400.9,  2400.12, 

2400.15,  2400.18,  2500.1,  2600.1-2600.3,  2600.6, 

2600.9,  2600.12,  2600.15,  2600.18,  2700.1 
Fusion  line  Loeation  wrt  Weld  2500.1, 2700.1, 

3100.2- 3100.10, 3200.4-3200.6, 3200.10,  3200.14, 
3200.18,  7400.2-7400.10,  7500.4,  7500.8-7500.10, 


Index 


XI 


7500.14,  7500.18,  7600.4,  7600.8,  7600.12,  7600.16, 

7600.20,  7700.4,  7700.8,  7700.12,  7700.16,  7700.20, 
9200.4, 9200.8,  9200.12, 9200.16,  9200.20,  9300.4, 
9300.8, 9300.12,  9300.16, 9300.20, 9700.9, 9900.9, 

10200.6,  10200.10, 10500.6, 10800.6, 10900.6, 11000.6, 

11500.6,  12300.6,  12300.10,  12300.14,  13800.10, 
13800.22,  13800.26, 13800.36,  13900.4, 13900.16, 
13900.26,  14000.3,  14000.6,  14000.16,  14200.3- 

14200.5,  14200.8,  14200.20,  14200.30,  14200.42, 

14300.3- 14300.5, 14300.8, 14300.20, 14300.30, 14300.42, 

14400.3- 14400.5, 14400.8,  14400.20, 14400.30, 14400.42, 

14500.3- 14500.5, 14500.8,  14500.18, 14500.28,  14500.38, 

14600.3- 14600.5, 14600.8,  14600.18, 14600.28, 14600.38 

FVD  Lot  ID  19200.1-19200.7 

FXF  Lot  ID  19400.1-19400.7 

FXG  Lot  ID  19300.1-19300.7 

G 

G  Lot  ID  4100.1-4100.3 

G9011  Lot  ID  2300.1-2300.8 

G9837  Lot  ID  2600.l-2600.20,  2700.1-2700.18 

H 

H  Final  Processing  14700.1,  14800.1, 14900.1, 

15000.1,  15100.1,  15200.1 

H  Lot  ID  5000.1-5000.4 

Hardex-N  Filler  Alloy  1100.6, 1200.6, 1300.6, 

1400.6,  1500.6,  1600.6,  1700.6,  1800.6,  1900.6, 

7100.4,  7200.4,  7200.10 

Heat  Treatment 

A,F  2800.2,  2800.6,  2900.1-2900.3,  2900.6, 3000.1- 
3000.3,  3000.6 

A,F,A,F,Q,T  2100.2, 2100.6, 2200.1-2200.3, 

2300.1-2300.3, 2400.1-2400.3, 2400.6,  2400.9,  2400.12, 

2400.15,  2400.18,  2500.1 
A,F,N  2800.1-2800.3 

A,K  12800.1,  12900.1,  13000.1, 13100.1,  13200.1, 

13300.1,  13400.1,  13500.1,  13600.1,  13700.1 
A,Q,T  16700.1,  16700.11,  16700.20,  16800.1, 

16800.5,  16900.1,  16900.5,  17000.1, 17000.7, 17100.1, 

17100.11,  17200.1,  17200.17,  17200.32,  17300.1, 

17300.11,  17400.1,  17400.11,  17400.20,  17500.1, 

17500.11,  17600.1,  17600.5,  17700.1,  17700.11, 

17700.20,  17800.1,  17800.5,  17900.1,  17900.17, 

17900.32. 18000.1. 18000.7. 18100.1. 18100.7. 18200.1, 

18200.11,  18200.20,18300.1,  18300.17,18300.32, 

18400.1,  18400.11,  18400.20,  18500.1.  18500.5 

F  1000.1-1000.3, 1000.6, 1000.9, 1000.12-1000.14, 

7800.1,  7900.1 

N  7300.1,9000.1,9100.1,15700.1,15800.1,15900.1, 

16000.1,  16100.1,  16200.1,  16300.1 

Q,K  9400.1 , 9500.1,  9500.4, 9600.1 , 9700.1, 9700.4, 

9800.1,  9900.1, 9900.4,  9900.7,  10000.1,  10100.1, 

10200.1,  10300.1, 10300.4, 10400.1, 10500.1, 10600.1, 


10700.1. 10700.4. 10800.1,  10900.1,  11000.1,  11100.1, 

11200.1. 11200.4. 11300.1. 11400.1,  11500.1,  11600.1, 

11700.1. 11800.1. 11800.5. 11900.1,  11900.4, 12000.1, 

12100.1. 12200.1. 12300.1. 12400.1,  12500.1, 12700.1 
Q,T  7100.1,  7200.1,  12600.1,  15300.1,  15400.1, 

15500.1. 15600.1. 16400.1,  18600.1, 18700.1, 18800.1, 

18900.1,  19500.1,  19600.1 
Q,T,W  19600.7 

W  19000.1,  19100.1,  19200.1,  19300.1,  19400.1 

HIFAB  Source  147qo.i,  14800.i,  14900.1, 15000.1, 

15100.1,  15200.1 

Hobart201  Flux  Name  6400.4, 6400.7, 6400.10, 

6400.13, 6400.16, 6400.19-6400.21, 6500.1, 6500.4, 

6600.1,  6600.4,  6700.1,  6700.4,  6800.1,  6800.4, 

8000.1,  8000.4,  8100.1,  8100.4,  8200.1,  8200.4, 

8300.1,  8300.4,  8500.1,  8500.4,  8600.1,  8600.4, 

8700.1,  8700.4,  8800.1,  8800.4 

Hobart25P  Filler  Name  6400.4, 6400.7, 6400.10, 

6400.13,  6500.1, 6500.4,  6600.1,  6600.4 

HYIOO  Material  Name  19500.1-19500.7, 19600.1- 

19600.21 

HY80  Material  Name  16500.1-16500.7, 166OO.1- 

16600.7. 16700.1- 16700.28, 16800.1-16800.7, 16900.1- 

16900.7. 17000.1- 17000.11, 17100.1-17100.19, 17200.1- 
17200.46,  l7300.l-17300.19,  17400.1-17400.28, 

17500.1- 17500.19, 17600.1-17600.7, 17700.1-17700.28, 

17800.1- 17800.7, 17900.1-17900.46, 18000.1-18000.11, 

18100.1- 18100.11, 18200.1-18200.28, 18300.1-18300.46, 

18400.1- 18400.28, 18500.1-18500.7, 18600.1-18600.6, 

18700.1- 18700.5, 18800.1-18800.6, 18900.1-18900.6, 

19000.1- 19000.7, 19100.1-19100.7, 19200.1-19200.7, 

19300.1- 19300.7,  19400.1-19400.7 

I 

I  Loading  Type  18600.2, 18700.1, 18800.2, 18900.2, 

19000.3, 19100.3, 19200.3,  19300.3,  19400.3, 19600.2, 
19600.9,  19600.15 

I  Lot  ID  5100.1-5100.4 

IG  Welding  Position  7600.2-7600.20,  7700.1, 

7700.4-7700.20,  9200.2-9200.20, 9300.1,  9-300.4- 

9300.20. 14700.1- 14700.3, 14700.6-14700.8, 15000.1- 
15000.3, 15000.6-15000.8, 15000.11-15000.12, 15000.15- 
15000.17, 15100.11-15100.12, 15100.15-15100.17, 

15200.1- 15200.3, 15200.6-15200.8 

Ingot  Position 

Bottom  2100.2,  2100.6,  2200.2,  2200.6, 2300.2, 

2400.2,  2400.6,  2400.12,  2400.18,  2600.2,  2600.6, 
2600.12,  2600.18, 16700.20, 16800.5, 16900.5, 17000.7, 

17100.11,17200.32, 17300.11, 17400.20, 17500.11, 

17600.5,  17700.20,  17800.5,  17900.32,  18000.7, 
18100.7,  18200.20,  18300.32,  18400.20,  18500.5 

Concast  1000.1-1000.3, 1000.6, 1000.9, 1000.12- 

1000.14,  1100.1,  1200.1,  1300.1,  1400.1,  1500.1, 


Index 


xn 


1600.1,  1700.1,  1800.1,  1900.1,  2800  1-2800.3, 

2800.6,  2900.1-2900.3,  2900.6,  3000.1-3000.3, 3000.6 

Mid  16700.11,  17200.17,  17J00.11,  17700.11. 

17900.17,  18200.11,  18300.17,  18400.11 
Top  2100.1-2100.3,  2200.1-2200.3, 2300.1-2300.3, 

2400.1-2400.3,  2400.9,  2400.15,  2500.1,  2600.1- 
2600.3,  2600.9,  2600.15,  2700.1, 16700.1,  16800.1, 

16900.1,  17000.1, 17100.1,  17200.1,  17300.1, 17400.1, 

17500.1. 17600.1. 17700.1. 17800.1. 17900.1,  18CaAJ.1, 

18100.1,  18200.1,  18300.1,  18400.1,  18500.1 


J 

J131267  Lot  ID  1000.1-1000.14 
Jlcpr 

Modified  Standard  18600.2, 18700.1, 188OO.2, 

18900.2,  19000.3,  19100.3,  19200.3,  19300.3,  19400.3, 

19600.2,  19600.9,  19600.15 

Per  Standard  7800.2, 7900.2, 9000.6, 9100.2, 

12500.2,  12600.2,  12700.2,  15700.2,  15800.2,  15900.2, 
16100.2 

JISZ3121  Standard  Method  14600.46-14600.47 
Joint  Preparation 

1/2  V-G^oove  13800.8-13800.36,  13900.1, 

13900.4- 13900.26,  14000.1-14000.22 

Double  U-Groove  10800.4-10800.6, 10900.4- 

10900.6,  11000.4-11000.6,  12300.4-12300.6 

Double  V-Groove  7200.7-7200.8, 7200.13, 

10500.4- 10500.6, 11500.4-11500.6, 12300.8-12300.14, 

14500.1- 14500.47, 14600.1-14600.47, 16500.1, 16500.5 
K-Groove  3100.2-3100.10,  7400.2-7400.10,  7600.2- 

7600.20,  9200.2-9200.20  9300.1, 9300.4-9300.20, 

14200.1- 14200.48, 14300.1-14300.48, 14400.1-14400.48 
No  Groove  66OO.I,  6600.4,  6700.1,  6700.4, 

6800.1,  6800.4,  8100.1,  8100.4,  8200.1,  8200.4, 

8300.1,  8300.4,  8500.1,  8500.4,  8700.1,  8700.4, 

8800.1,  8800.4 

Smooth  Butt  6400.4. 6400.7,  6400  10, 6400.13. 
6400.1O,  6400.19-6400.21,6500.1,6500.4,8000.1, 
8000.4,  8600.1,  8600.4,  10200.4-10200.6 
U  Groove  2500.1,  2500.4,  2500.7,  2500.10, 

2500.13,  2500.16,  2700.1,  2700.4,  2700.7, 2700.10, 

2700.13,  2700.16 

V  Groove  32OO.I,  3200.4-3200.20,7500.1, 7500.4- 

7500.20,  7700.1,  7700.4-7700.20,  9700.7-9700.9, 
9900.7-9900.9, 10200.8-10200.10, 14700.1-14700.3, 

14700.6- 14700.8,  14700.11-14700.12,  14700.15- 

14700.17. 14700.20- 14700.21, 14700.24-14700.26, 

14800.1- 14800.3, 14800.6-14800.8, 14800.11-14800.12, 
14800.15-14800.17, 14800.20-14800.21, 14800.24- 

14800.26. 14900.1- 14900.3, 14900.6-14900.8, 14900.11- 
14900.12,  14900.15-14900.17,  15000.1-15000.3, 

15000.6- 15O003,  15000.11-15000.12,  15000.15- 

15000.17. 15000.20- 15000.21, 15000.24-15000.26, 


15100.1- 15100.3, 15100.6-15100.8, 15100.11-15100.12 
15100.15-15100.17, 15100.20-15100.21, 15100.24- 

15100.26. 15200.1- 15200.3, 15200.6-15200.8, 15200.11 
15200.12,  15200.15-15200.17 


K 

K  Final  Processing  9400.1, 9500.1, 9500.4, 9600.1, 

9700.1,  9700.4,  9800.1,  9900.1,  9900.4,  9900.7, 

10000.1. 10100.1. 10200.1,  10300.1, 10300.4,  10400.1, 

10500.1. 10600.1. 10700.1,  10700.4, 10800.1, 10900.1, 

11000.1. 11100.1. 11200.1. 11200.4. 11300.1,  11400.1, 


11500.1. 11600.1. 11700.1,  11800.1,  11800.5,  11900.1, 

11900.4. 12000.1. 12100.1,  12200.1,  12300.1, 12400.1 
K  Killing  Process  5400.1, 5500.1, 5600.1, 5700.1, 

5800.1,  5900.1,  6000.1,  6100.1,  6200.1,  6300.1 


K1325  Lot  ID 
k21-6425  Lot  ID 
K21-7102  Lot  ID 
K22-6296  Lot  ID 
KB6479  Lot  ID 


2400.1-2400.20,  2500.1-2500.18 

3000.1-3000.8 

2900.1- 2900.8 

2800.1- 2800.8 

2100.1-2100.8,  2200.1-2200.8 
K-Groove  Joint  Preparfc^on  3ioo.2-3ioo.io, 

7400.2-7400.10,  7600.2-7600.20, 9200.2-9200.20, 


9300.1,9300.4-9300.20, 14200.1-14200.48, 14300.1- 


14300.48,  14400.1-14400.48 

Killing  Process 

Al-killed  2800. l -2800.3,  2800.6,  2900.1-2900.3, 

2900.6,  3000.1-3000.3,  3000.6 
Fully  1100.1,  1200.1,  1300.1,  UOO.l,  ISOO.l, 

1600.1,  1700.1,  1800.1,  1900.1,  2000.1,  2100.1- 

2100.3,  2100.6,  2200.1-2200.3,  2200.6,  2300.1- 

2300.3,  2400.1-2400.3,  2400.6,  2400.9,  2400.12, 


2400.15,  2400.18,  2500.1,  2600.1-2600.3,  2600.6, 
2600.9,  2600.12,  2600.15,  2600.18,  2700.1 
K  5400.1,  5500.1, 5600.1,  5700.1,  5300.1, 5900.1, 

6000.1,  6100.1,  6200.1,  6300.1 
Si-Al  7400.1,  7500.1 

Silicon  1000.1-1000.3,1000.6,1000.9,1000.12- 

1000.14 

SK  3300.1,3400.1,3500.1,3600.1,3700.1,3800.1, 

3900.1,  4000.1,  4100.1,  4200.1,  4300.1,  4400.1, 

4500.1,  4600.1,  4700.1,  4800.1,  4900.1,  5000.1, 

5100.1,  5200.1,  5300.1 

Kobe  Producer  2100.1-2100.3.  2100.6,  2200.1- 


2200.3,  2200.6,  2300.1-2300.3,  2400.1-2400.3,  2400.6, 
2400.9,  2400.12,  2400.15,  2400.18,  2500.1,  2600.1- 

2600.3,  2600.6,  2600.9,  2600.12,  2600.15,  2600.18, 
2700.1 

Kobe  Source  2100.1-2100.3, 2100.6, 2200.1-2200.3, 

2200.6,  2300.1-2300.3, 2400.1-2400.3, 2400.6,  2400.9, 
2400.12, 2400.15, 2400.18,  2500.1,  2600.1-2600.3, 

2600.6,  2600.9,  2600.12,  2600.15,  2600.18,  2700.1 

KONKUL-1  Reference  3100.1-3100.11,3200.1- 


3200.21,  7400.1-7400.11, 7500.1-7500.21, 7600.1- 


Index 


XIII 


7600.21,  7700.1-7700.21, 9200.1-9200.21 ,  '>~~).l- 
9c»0C.2i 

L 

L4670V559  Lot  ID  19600.1-19600.6 
L-50N  Filler  Name  i'  ’00.8-1 3800.36, 14200.1- 

14200.48 

Ladle  Composition  Position  1100.1-1100.2, 

1100.5- 1 100.6, 1200.1-1200.2, 1200.5-1200.6, 1300.1- 

1300.2. 1300.5- 1300.6, 1400.1-1400.2, 1400.5-1400.6, 

1500.1- 1500.2,1500.5-1500.6, 1600.1-1600.2,1600.5- 

1600.6,  1700.1-1700.2, 1700.5-1700.6, 1800.1-1800.2, 

1800.5- 1800.6, 1900.1-1900.2, 1900.5-1900.6, 15500.1- 

15500.2,  15500.5-15500.7, 15600.1-15600.6, 16700.1- 

16700.28. 16800.1- 16800.7, 16900.1-16900.7, 17000.1- 

17000.11,  17100.1-17100.19,  17200.1-17200.46, 

17300.1- 1730C.19, 17400.1-17400.28, 17500.1-17500.19, 

17600.1- 17600.7, 17700.1-17700.28,17800.1-17800.7, 

17900.1- 17900.46,18000.1-18000.11,18100.1-18100.11, 

18200.1- 18200.28,  lSJOO.1-18300.46, 18400.1-18400.28, 

18500.1- 18500.7 

Line  860  Flux  Name  7200.7-7200.8, 7200.13 

Line  880  Flux  Name  ii500.i-ii50  .6 

Line  882  Flux  Name  10900.4-10900.6 

Lindel66p  Flux  Name  10200.4-10200.6, 10800.4- 

10800.6,  11000.4-11000.6,  12300.4-12300.6 
Linde709-5  Flux  Name  9900.7-9900.9 
LindeWS  Filler  Name  8OOO.1,  8000.4,  8100.1, 

8100.4  ,  8200.1,  8200.4  ,  8600.1,  8600.4  ,  8700.1, 

8700.4 

Loading  Type 

I  18600.2,  18700.1,  18800.2,  18900.2,  19000.3, 

19100.3,  19200.3,  19300.3,  19400.3,  19600.2,  19600.9, 
19600.15 

Slow  200C.3,  7000.2, 14700.2,  14700.11 , 14700.20, 

14800.2,  14800.11,  14800.20,  14900.2,  14900.11, 

15000.2,  15000.11,  15000.20,  15100.2,  15100.11, 

15100.20,  15200.2,  15200.11 

Loeation 

B  1000.2,  1000.6 

T  1000.1-1000.3,  1000.9,  1000.12-1000.14 

Loeation  wrt  Surfaee 

1/4T  7200.7-7200.8,7200.13 

Baek  surfaee  at  .oot  14200.16, 14200.38, 
14300.16, 14300.38, 14400.16,  14400.38, 14500.16- 

14500.24. 14500.36- 14500.44, 14600.16-14600.24, 

14600.36- 14600.44,  14700.8,  14700.17,  14700.26, 

14800.8,  14800.17,  14800.26,  14900.8.  14900.17, 

15000.8,  15000.17,  15000.26,  15100.8,  15100.17, 

15100.26,  15200.8,  15200.17 

Baek  surfaee  not  root  13800.20-13800.22, 
14200.18-14200.26, 14200.40-14200.48, 14300.18- 

14300.26,  14300.40-14300.48, 14400,18-14400.26. 
14400.40-14400.48 


Final  surface  11500.4-1 1500.6, 12300.4-1 2300.14, 

13800.8- 13800.18,  13800.24-13800.32,  13900.1, 

13900.4- 13900.22, 14000.4-14000.22, 14200.6-14200.14, 
14200.28-14200.36, 14300.6-14300.14, 14300.28- 
14300.36,  14400.6-14400.14,  14400.28-14400.36, 
14500.6-14500.14,  14500.26-14500.34,  14600.6- 
14600.14, 14600.2i-14600.34,  14700.3,  14700.12, 
14700.21,  14800.3,  14800.12,  14800.21,  14900.3, 

14900.12,  15000.3,  15000.12,  15000.21,  15100.3, 

15100.12,  15100.21,  15200.3,  15200.12 

Full  cross  section  13800.34-13800.36, 13900.24- 
13900  26, 14000.1-14000.3, 14200.1-14200.5. 14300.1- 

14300.5, 14400.1-14400.5, 14500.1-14500.5, 14600.1- 

14600.5,  14600.46-14600.47 

Mid  thickness  at  root  3ioo. 2-3100.10, 

7400.2-7400.10,  7600.2-7600.20, 9200.2-9200.20, 
9900.7-9900.9,  10200.4-10200.6 
Mid  thickness  not  root  2500.1,  2500.4, 

2500.7. 2500.10,  2500.13,  2500.16,  2700.1,  2700.4, 

2700.7,  2700.10,  2700.13,  2700.16,  3200.1, 3200.4- 

3200.20. 6400.4. 6400.7,  6400.10, 6400.13, 6400  16, 
6400.19-6400.21, 6500.1,  6500.4,  6600.1,  6600.4, 

6700.1,  6700.4  ,  6800.1,  6800.4,  7500.1,  7500.4- 

7500.20,  7700.1,  7700.4-7700.20,  8000.1,  8000.4, 

8100.1,  8100.4  ,  8200.1,  8200.4  ,  8300.1,  8300.4, 

8500.1,  8500.4,  8600.1,  8600.4,  8700.1,  8700.4, 

8800  1.  8800.4,  9300.1,  9300  1-9300.20,  9700.7- 

9700.9. 10200.8- 10200.10, 14700.6,  14700.15,  14700.24, 

14800.6,  14800.15,  14800.24,  14900.6,  14900.15. 

15000.6,  15000.15,  15000.24,  15100.6,  15100.15, 
15100.24,  15200.6,  15200.15 

Surface  14700.1,  i4700.li,  14700.20, 14800.1, 
14800.11,  14800.20,  14900.1,  14900.11,  15000.1, 

15000.11. 15000.20,  15100.1,  15100.11,  15100.20, 

15200.1,  15200.11 

Location  wrt  Weld 

11mm  in  HAZ  2500.16,  2700.16,  3200.1, 

3200.8,  3200.12,  3200.16,  3200.20,  6400.4,  6400.10, 
6400.16,  6500.1,  6600.1,  6700.1,  6800.1,  7200.7- 

7200.8,  7500.1, 7500.6,  7500  12,  7500.16,  7500.20, 

7600.2,  7600.6,  7600.10,  7600.14,  7600.18,  7700.1, 

7700.6,  7700.10,  7700.14,  7700.18,  8000.1, 8100.1, 

8200.1,  8300.1,  8500.1,  8600.1,  8700.1,  8800.1, 
9200.2, 9200.6, 9200  10,  9200.14, 9200.18, 9300.1, 

9300.6. 9300.10,  9300.14,  9300.18,  9700.7,  9900.7, 
10200.4, 10200.8, 10500.4,  10800.4, 10900.4, 1 1000.4, 

11500.4. 12300.4. 12300.8,  12300.12, 13800.8, 13800.20, 
13800.24, 13800.34,  13900.1,  13900.14,  13900.24, 

14000.1,  14000.4,  14000.14,  14200.1,  14200.4- 
14200.6, 14200.16-14200.18, 14200.28,  14200.38- 
14200.40.  14300.1,  14300  4-14300.6,  14300.16- 
14300.18,  14300.28, 14300.38-14300.40,  14400.1, 

14400.4- 14400.6,  14400.16-14400.18,  14400.28, 
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14400.38-14400.40, 14500.1, 14500.4-14500.6, 14500.16, 

14500.36. 14500.36. 14600.1,  14600.4-14600.6, 14600.16, 

14600.36,  14600.36,  14700.1-14700.3,  14700.6- 

14700.8,  14700.11-14700.12,  14700.15-14700.17, 

14700.20- 14700.21, 14700.24-14700.26, 14800.1- 
14800.3,  14800.6-14800.8, 14800.11-14800.12, 14800.15- 

14800.17. 14800.20- 14800.21, 14800.24-14800.26, 

14900.1- 14900.3, 14900.6-14900.8, 14900.11-14900.12, 

14900.15- 14900.17, 15000.1-15000.3, 15000.6-15000.8, 
15000.11-15000.12, 15000.15-15000.17, 15000.20- 
15000.21,  15000.24-15000.26,  15100.1-15100.3, 
15100.6-15100.8,  15100.11-15100.12,  15100.15- 

15100.17. 15100.20- 15100.21, 15100.24-15100.26, 

15200.1- 15200.3, 15200.6-15200.8, 15200.11-15200.12, 

15200.15- 15200.17, 16500.1, 16500.5, 19000.1, 19100.1, 

19200.1,  19300.1,  19400.1,  19600.7,  19600.14 

1mm  in  H AZ  2500.4,  2700.4, 6400.7, 6400.13, 

6400.19-6400.21,  6500.4,  6600.4,  6700.4,  6800.4, 
7200.13,  8000.4,  8100.4,  8200.4,  8300.4,  8500.4, 

8600.4.8700.4,  8800.4, 13800.12, 13800.28, 13900.6, 

13900.18. 14000.8,  14000.18, 14200.10, 14200.22, 
14200.32, 14200.44, 14300.10, 14300.22, 14300.32, 
14300.44, 14400.10, 14400.22, 14400.32, 14400.44, 

14500.10. 14500.20. 14500.30. 14500.40. 14600.10, 
14600.20,  14600.30,  14600.40 

3mm  in  H  AZ  2500.7,  2700.7, 13800.14, 13800.30, 

13900.8. 13900.20. 14000.10. 14000.20. 14200.12, 
14200.24, 14200.34, 14200.46, 14300.12, 14300.24, 
14300.34, 14300.46, 14400.12, 14400.24, 14400.34, 

14400.46. 14500.12. 14500.22,  14500.32,  14500.42, 

14600.12,  14600.22,  14600.32,  14600.42 

50%  weld,  50%  HAZ  13800.18, 13900.12 
5mm  in  HAZ  2500.10,  2700.10,  I3800.i6, 

13800.32. 13900.10. 13900.22. 14000.12. 14000.22, 

14200.14. 14200.26. 14200.36,  14200.48,  14300.14, 
14300.26, 14300.36, 14300.48,  14400.14, 14400.26, 
14400.36, 14400.48, 1450(/.14, 14500.24, 14500.34, 
14500.44, 14600.14, 14600.24, 14600.34, 14600.44 

7mm  in  HAZ  2500.13, 2700.13 
Fusion  line  2500.1,  2700.1,  3ioo.2-3ioo.io, 

3200.4-3200.6, 3200.10,  3200.14,  3200.18,  7400.2- 

7400.10,  7500.4,  7500.8-7500.10, 75Q0.14,  7500.18, 

7600.4,  7600.8,  7600.12,  7600.16,  7600.20,  7700.4, 

7700.8,  7700.12,  7700.16, 7700.20, 9200  4, 9200.8, 

9200.12,  9200.16,  9200.20,  9300.4,  9300.8,9300.12, 
9300.16,  9300.20,  9700.9,  9900.9, 10200.6, 10200.10, 
10500.6,  10800.6, 10900.6, 11000.6, 11500.6, 12300.6, 
12300.10, 12300.14, 13800.10, 13800.22, 13800.26, 

13800.36,  13900.4,  13900.16,  13900.26,  14000.3, 

14000.6. 14000.16. 14200.3- 14200.5, 14200.8,  14200.20, 

14200.30. 14200.42. 14300.3- 14300.5, 14300.8, 14300.20, 

14300.30. 14300.42. 14400.3- 14400.5, 14400.8,  14400.20, 

14400.30. 14400.42. 14500.3- 14500.5, 14500.8,  14500.18, 


14500.28, 14500.38, 14600.3-14600.5, 14600.8, 14600.18, 
14600.28,  14600.38 

Transverse  14500.46-14500.47,14600.46-14600.47 

Lot  m 

0  3800.1-3800.4 

1  3900.1-3900.3 

1167  2  3400.1-3400.4 

11682  4600.1-4600.3 

1169  2  4200.1-4200.3 

14320  3600.1-3600.4 

14453  4500.1-4500.4 

14460  3300.1-3300.4 

14490  5700.1-5700.3 

14500  6000.1-6000.3 

17754  5800.1-5800.3, 6100.1-6100.3 

17777  6200.1-6200.3 

17846  5900.1-5900.3 

18553  6300.1-6300.3 

40574  12000.1-12000.3, 12100.1-12100.3, 12200.1- 

12200.3 

41509  10200.1-10200.11 

42252  10800.1-10800.7,10900.1-10900.7,11000.1- 

11000.7 

43731  5400.1-5400.3 

43752  3500.1-3500.4 

47444  11200.1-11200.6 

47574  9600.1-9600.7,  9700.1-9700.10,  9800.1- 


9800.3 

48160  9900.1-9900.10, 10000.1-10000.5, 10100.1- 


10100.5 

48682  11500.1-11500.7, 116OO.1-116OO.3 

50054  10300.1-103003, 10400.1-10400.3, 10500.1- 


10500.7 


52100  12400.1-12400.3 

52110  12300.1-12300.15 

52765  5600.1-5600.3 

52797  5500.1-5500.3 

54614  11100.1-11100.4 

55940  11800.1-11800.6,11900.1-11900.6 

57053  11700.1-11700.6 

57221  9400.1-9400.3, 9500.1-8500.6 

58568  11300.1-11300.3,11400.1-11400.3 

59609  10300.4-10300.6, 10600.1-10600.4,10700.1- 

10700.7 

60865  4300.1-4300.3 

60  8  6  8  3700.1-3700.4, 4400.1-4400.4 

641661  1100.1-1100.2, 1100.5-1100.6, 1200.1- 

1200.2. 1200.5- 1200.6, 1300.1-1300.2, 1300.5-1300.6 

641662  1400.1-1400.2, 1400.5-1400.6, 1500.1- 

1500.2. 1500.5- 1500.6, 1600.1-1600.2, 1600.5-1600.6 

642696  1800.1-1800.2,1800.5-1800.6,1900.1- 

1900.2,  1900.5-1900.6 

642697  1700.1-1700.2,  1700.5-1700.6 
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A  5200.1-5200.4 

A0161  7800.1-7800.6 

A1579-2AA  i5900.i-i5900.6 

A6175-8  16100.1-161003,  16100.6-16100.8 

A6670-3A  16400.1-16400.6 

A6670-3B  16300.1-16300.6 

B0469-2C  15400.1-15400.6, 16200.1-16200.6 

B1038-2B  18600.1-18600.6 

B-1088-3  18800.1-18800.6 

B-1088-5  18900.1-18900.6 

B1908-3  15500.1-15500.2,  15500.5-15500.7 

B1908-5A  15600.1-15600.6 

B1908-5B  15800.1-15800.3, 15800.6-15800.8 

B5761-2R  19500.1-19500.7 

B8478-3  17800.1-17800.7 

B8490-2  17500.1-17500.19 

B8563-4  17300.1-17300.19 

B8601-5  17100.1-17100.19 

B8687-1  17600.1-17600.7 

B8740-2  17200.1-17200.46 

B87  40-3  16700.1-16700.28 

B8817-1  18400.1-18400.28 

B9353-3  16600.1-16600.7 

B9671-1E  12600.1-12600.14 

C  4000.1-4000.3 

C4771-39A  18500.1-18500.7 

C5830  16000.1-16000.6 

C5830-5T  15300.1-15300.6 

C-9283-11  18700.1-18700.5 

D2580-4  17400.1-17400.28 

D3007-3  15700.1-15700.3,  15700..6-157003 

D3631-7L  16900.1-16900.7 

D3667-3M  i7ooo.i-i70oo.ii 

D3703-4B  16800.1-16800.7 

D3710-42B  17900.1-17900.46 

D3791-2B  7300.1-7300.6 

D3974-1B  18200.1-18200.28 

D3975-3E  17700.1-17700.28 

D4030-4A  18300.1-18300.46 

D4179-3B  7900.1-7900.6 

D62  74-4  9000.1-9000.2,9000.5-9000.9,9100.1- 

9100.3,  9100.6-9100.9 
D6873-1A  12500.1-12500.6 

D6873-1B  12700.1-12700.7 

D0733-1D  18000.1-18000.11 

E  5300.1-5300.4 

FRM  19000.1-19000.7 

FRN  19100.1-19100.7 

FRO  19600.7-19600.13 

FRP  19600.14-19600.21 

FVD  19200.1-19200.7 

FXF  19400.1-19400.7 

FXG  19300.1-19300.7 


G  4100.1-4100.3 

G9011  2300.1-23003 

G9837  2600.1-2600.20, 2700.1-2700.18 

H  5000.1-5000.4 

I  5100.1-5100.4 
J 131267  1000.1-1000.14 

K132  5  2400.1-2400.20, 2500.1-2500.18 

k21-6425  3000.1-3000.8 

K21-7102  2900.1-2900.8 

K22-6296  2800.1-2800.8 

KB6479  2100.1-21003, 2200.1-2200.8 

L4670V559  19600.1-19600.6 

N8686-5  18100.1-18100.11 

P  4900.1-4900.3 

S  4800.1-1800.3 

T  4700.1-4700.3 

LR3201  Reference  7300.1-7300.6 
Lukens  Producer  7300.1 , 7800.1 , 7900.1 , 9000.1 , 

9100.1. 12500.1. 12600.1. 12700.1. 15300.1. 15400.1, 

15500.1. 15600.1. 15700.1. 15800.1. 15900.1. 16000.1, 

16100.1, 16200.1, 16300.1, 16400.1, 16600.1, 19500.1 

Lukens  Source  7300.1,  7800.1,  7900.1,  9000.1, 

9100.1. 12500.1. 12600.1. 12700.1. 15300.1. 15400.1, 

15500.1. 15600.1. 15700.1. 15800.1. 15900.1. 16000.1, 

16100.1, 16200.1, 16300.1, 16400.1, 16600.1, 19500.1 

M 

M22000/10  Filler  Specification  19600.7, 19600.14 
M22000/1E  Filler  Specification  I9000.i 
Material  Code 

001.001.09B  16500.1-16500.4 

001.001.09F  16500.5-16500.7 

001.002.01  16600.1-16600.7 

001.003.01B1  16700.20-16700.22 

001.003.01B2  16700.26-16700.28 

001.003.01BM  16700.23-16700.25 

001.003.01M1  16700.11-16700.13 

001.003.01M2  16700.17-16700.19 

001.003.01MM  16700.14-16700.16 

001.003.01T1  16700.1-16700.4 

001.003.01T2  16700.8-16700.10 

001.003.01TM  16700.5-16700.7 

001.004.01B2  16800.5-16800.7 

001.004.01T1  16800.1-16800.4 

001.005.01B2  16900.5-16900.7 

001.005.01T1  16900.1-16900.4 

001.006.01B2  17000.7-17000.11 

001.006.01T1  17000.1-17000.6 

001.007.01B1  17100.11-17100.13 

001.007.01B2  17100.17-17100.19 

001.007.01BM  17100.14-17100.16 

001.007.01T1  17100.1-17100.4 

001.007.01T2  17100.8-17100.10 
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001.007.01TM 

001.008.01B1 

001.008.01B2 

001.008.01BM 

001.008.01M1 

001.008.01M2 

001.008.01MM 

001.008.01T1 

001.008.01T2 

001.008.01TM 

001.009.01B1 

001.009.01B2 

001.009.01BM 

001.009.01T1 

001.009.01T2 

001.009.01TM 

OOl.OlO.OlBl 

001.010.01B2 

OOl.OlO.OlBM 

OOl.OlO.OlMl 

001.010.01M2 

OOI.OIO.OIMM 

OOl.OlO.OlTl 

001.010.01T2 

OOl.OlO.OlTM 

OOl.Oll.OlBl 

001.011.01B2 

OOl.Oll.OlBM 

OOl.Oll.OlTl 

001,011.01X2 

OOl.Oll.OlTM 

001.012.01B2 

001.012.01T1 

001.013.01B1 

001.013.01B2 

001.013.01BM 

001.013.01M1 

001.013.01M2 

001.013.01MM 

001,013.01X1 

001.013.01X2 

001.013.01XM 

001.014.01B2 

001.014.01X1 

001.015.01B1 

001.015.01B2 

001.015.01BM 

001.015.01M1 

001.015.01M2 

001.015.01MM 

001.015.01X1 

001.015.01X2 

001.015.01XM 


17100.5-17100.7 

001.016.01B2 

18000.7-18000.11 

17200.32-17200.36 

001.016.01X1 

18000.1-18000.6 

17200.42-17200.46 

001.017.01B2 

18100.7-18100.11 

17200.37-17200.41 

001.017.01X1 

18100.1-18100.6 

17200.17-17200.21 

001.018.01B1 

18200.20-18200.22 

17200.27-17200.31 

001.018.01B2 

18200.26-18200.28 

17200.22-17200.26 

001.018.01BM 

18200.23-18200.25 

17200.1-17200.6 

001.018.01M1 

18200.11  18200.13 

17200.12-17200.16 

001.018.01M2 

18200.17-18200.19 

17200.7-17200.11 

001.018.01MM  18200.14-18200.16 

17300.11-17300.13 

001.018.01X1 

18200.1-18200.4 

17300.17-17300.19 

001.018.01X2 

18200.8-18200.10 

17300.14-17300.16 

001.018.01XM 

18200.5-18200.7 

17300.1-17300.4 

001.019.01B1 

18300.32-18300.36 

17300.8-17300.10 

001.019.01B2 

18300.42-18300.46 

17300.5-17300.7 

OOl.OlO.OlBM 

18300.37-18300.41 

17400.20-17400.22 

OOl.OlO.OlMl 

18300.17-18300  21 

17400.26-17400.28 

001.019.01M2 

18300.27-18300.31 

17400.23-17400.25 

OOI.OIO.OIMM 

i  18300.22-18300.26 

17400.11-17400.13 

001.019.01X1 

18300.1-18300.6 

17400.17-17400.19 

001.019.01X2 

18300.12-18300.16 

17400.14-17400.16 

001.019.01XM 

18300.7-18300.11 

17400.1-17400.4 

001.020.01B1 

18400.20-18400.22 

17400.8-17400.10 

001.020.01B2 

18400.26-18400.28 

17400.5-17400.7 

001.020.01BM 

18400.23-18400.25 

17500.11-17500.13 

001.020.01M1 

18400.11-18400.13 

17500.17-17500.V9 

001.020.01M2 

18400.17-18400.19 

17500.14-17500.16 

001.020.01MM 

18400.14-18400.16 

17500.1-17500.4 

001.020.01X1 

18400.1-18400.4 

17500.8-17500.10 

001.020.01X2 

18400.8-18400.10 

17500.5-17500.7 

001.020.01XM 

18400.5-18400.7 

17600.5-17600.7 

001.021.01B2 

18500.5-18500.7 

17600.1-17600.4 

001.021.01X1 

18500.1-18500.4 

17700.20-17700.22 

001.023.01 

18600.1-18600.6 

17700.26-17700.28 

001.024.01 

18700.1-18700.5 

17700.23-17700.25 

001.025.01 

18800.1-18800.6 

17700.11-17700.13 

001.026.01 

18900.1-18900.6 

17700.17-17700.19 

001.027.09 

19000.1-19000.7 

17700.14-17700.16 

001.028.09 

19100.1-19100.7 

17700.1-17700.4 

001.029.09 

19200.1-19200.7 

17700.8-17700.10 

001.030.09 

19300.1-19300.7 

17700.5-17700.7 

001.031.09 

19400.1-19400.7 

17800.5-17800.7 

002.001.01A1 

9400.1-9400.3 

17800.1-17800.4 

002.001.01B1 

9500.1-9500.3 

17900.32-17900.36 

002.001 .01B2 

9500.4-9500.6 

17900.42-17900.46 

002.002.01A1 

9600.1-9600.3 

17900.37-17900.41 

002.002.01A2 

9600.4-9600.7 

17900.17-17900.21 

002.002.01B1 

9700.1-9700.3 

17900.27-17900.31 

002.002.01B2 

9700.4-9700.6 

17900.22-17900.26 

002.002.01C1 

9800.1-9800.3 

17900.1-17900.6 

002.002.02B2 

9700.9-9700.10 

17900.12-17900.16 

002.002.09B2 

9700.7-9700.8 

17900.7-17900.11 

002.003.01A1 

9900.1-9900.3 

Index 


XVII 


002.003.01 A2 

9900.4-9900.6 

002.017.01C1 

12400.1-12400.3 

002.003.01B1 

10000.1-10000.5 

002.018.01 

12500.1-12500.6 

002.003.01C1 

10100.1-10100.5 

002.019.01 

12600.1-12600.2, 12600.13-12600.14 

002.003.02 A 1 

9900.9-9900.10 

002.019.01B 

12600.6-12600.8, 12600.11-12600.12 

002.003.09A1 

9900.7-9900.8 

002.019.01T 

12600.3-12600.5, 12600.9-12600.10 

002.004.01 A 1 

10200.1-10200.3 

002.020.01 

12700.1-12700.7 

002.004.02AAA 

10200.10-10200.11 

002.021.01 

12800.1-12800.5 

002.004.02ABA 

10200.6-10200.7 

002.022.01 

12900.1-12900.5 

002.004.09AAA 

10200.8-10200.9 

002.023.01 

13000.1-13000.5 

002.004.09ABA 

10200.4-10200.5 

002.024.01 

13100.1-13100.5 

002.005.01A1 

10300.1-10300.3 

002.025.01 

13200.1-13200.3 

002.005.01B1 

10400.1-10400.3 

002.026.01 

13300.1-13300.5 

002.005.01C1 

10500.1-10500.3 

002.027.01 

13400.1-13400.5 

002.005.02C 

10500.6-10500.7 

002.028.01 

13500.1-13500.5 

002.005.09C 

10.500.4-10500.5 

002.029.01 

13600.1-13600.5 

002.006.01 A 1 

10300.4-10300.6 

002.030.01 

13700.1-13700.3 

002.006.01B1 

10600.1-10600.4 

003.001.01 

7100.1-7100.6 

002.006.01C1 

10700.1-10700.3 

003.002.01 

7200.1-7200.6 

002.006.01 C2 

10700.4-10700.7 

003.002.03.1 

7200.13-7200.16 

002.007.01A1 

10800.1-10800.3 

003.002.09 

7200.7 

002.007.01B1 

10900.1-10900.3 

003.002.09.1 

7200.8-7200.12 

002.007.01C1 

11000.1-11000.3 

003.003.01 

7300.1-7300.6 

002.007.02AAA 

10800.6-10800.7 

004.001. OIB 

1000.2,  1000.6-1000.8 

002.007.02BAA 

10900.6-10900.7 

004.001.01T 

1000.1-1000.5,  1000.14 

002.007.02CAA 

11000.6-11000.7 

004.001.01TS1 

1000.9-1000.11 

002.007.09AAA 

10800.4-10800.5 

004.001.01TS2 

1000.12-1000.13 

002.007.09BAA 

10900.4-10900.5 

004.002.01.1 

1100.1-1100.2,  1100.5-1100.6 

002.007 .09CAA 

11000.4-11000.5 

004.002.01.2 

1200.1-1200.2,  1200.5-1200.6 

002.008.01C1 

11100.1-11100.4 

004.002.01.6 

1300.1-1300.2,  1300.5-1300.6 

002.009.01 B1 

11200.1-11200.3 

004.003.01.1 

1400.1-1400.2,  1400.5-1400.6 

002.009.01B2 

11200.4-11200.6 

004.003.01.2 

1500.1-1500.2,  1500.5-1500.6 

002.010.01B1 

11300.1-11300.3 

004.003.01.7 

1600.1-1600.2,  1600.5-16CK,.6 

002.010.01C1 

11400.1-11400.3 

004.004.01.1 

1700.1-1700.2,  1700.5-1700.6 

002.011.01B1 

1 1500.1-11500 J 

004.005.01.1 

1800.1-1800.2,  1800.5-1800.6 

002.011.01C1 

11600.1-11600.3 

004.005.01.7 

1900.1-1900.2,  1900.5-1900.6 

002.01 1.02B1 

11500.6-11500.7 

007.001.01B 

2100.2,  2100.6  2100.8 

002.011.09B1 

11500.4-11500.5 

007.001.01T 

2100.1-2100.5 

002.012.01B1 

11700.1-11700.3 

007.002.01B 

2200.2,  2200.6-2200.8 

002.012.01B2 

11700.4-11700.6 

007.002.01T 

2200.1-2200.5 

002.013.01B1 

11800.1-11800.4 

00‘7.003.01B 

2300.2,  2300.6-2300.8 

002.013.01B2 

11800.5-11800.6 

007.003.01T 

2300.1-2300.5 

002.013.01C1 

11900.1-11900.3 

007.004.01B 

2400.2,  2400.6-2400.8,  2400.12- 

002.013.01C2 

11900.4-11900.6 

2400.14,  2400.18-2400.20 

002.014.01B1 

12000.1-12000J 

007.004.01T 

2400.1-2400.5,  2400.9-2400.11, 

002.014.01C1 

12100.1-12100.3 

2400.15-2400.17 

002.015.01C1 

12200.1-12200.3 

007.004.02.1 

2500.1-2500.3 

002.016.01C1 

12300.1-12300.3 

007.004.03.1 

2500.4-2500.6 

002.016.02CAA 

12300.14-12300.15 

007.004.04.1 

2500.7-2500.9 

002.016.02CAS 

12300.10-12300.11 

007.004.05.1 

2500.10-2500.12 

002.016.02CBA 

12300.6-12300.7 

007.004.06.1 

2500.13-2500.15 

002.016.09CAA 

12300.12-12300.13 

007.004.09.1 

2500.16-2500.18 

002.016.09CAS 

12300.8-12300.9 

007.005.01B 

2600.2,  2600.6-2600.8,  2600.12- 

002.016.09CBA 

12300.4-12300.5 

2600.14,  2600.18-2600.20 

Index 


xvm 


007.005.01T  2600.1-2600.5,2600.9-2600.11, 

2600.15-2600.17 

007.005.02.1  2700.1-2700.3 

007.005.03.1  2700.4-2700.6 

007.005.04.1  2700.7-2700.9 

007.005.05.1  2700.10-2700.12 

007.005.06.1  2700.13-2700.15 

007.005.09.1  2700.16-2700.18 

007.007.01B  2800.2,  2800.6-2800.8 

007.007.01T  2800.1-2800.5 

007.008.01B  2900.2,  2900.6-2900.8 

007.008.01T  2900.1-2900.5 

007.009.01B  3000.2,  3000.6-3000.8 

007.009.01T  3000.1-3000.5 

009.002.010A  3100.1 

009.002.02AA  3100.8-3100.9 

009.002.02AS1  3100.2-3100.3 

009.002.02AS2  3100.4-3100.5 

009.002.02AS3  3100.6-3100.7 

009.002.02AS4  3ioo.io-3ioo.ii 

009.002.02BS1  3200.6-3200.7 

009.002.02BS2  3200.io-3200.i  1 

009.002.02BS3  3200.14-3200.15 

009.002.02BS4  3200.18-3200.19 

009.002.02BW  3300.4-3200.5 

009.002.09BS1  3200.20-3200.21 

009.002.09BS2  3200.8-3300.9 

009.002.Q9BS3  320Q.12-3200.13 

009.002.09BS4  3300.16-3200.17 

009.002.09BW  3200.1-3200.3 

009.010.01  3300.1-3300.4 

009.011.01  3400.1-3400.4 

009.012.01  3500.1-3500.4 

009.013.01  3600.1-3600.4 

009.014.01  3700.1-3700.4 

009.015.01  3800.1-3800.4 

009.016.01  3900.1-3900.3 

009.017.01  4000.1 -4000 j 

009.018.01  4100.1-4100.3 

009.019.01  4200.1-4200J 

009.020.01  4300.1-4300.3 

009.021.01  4400.1-4400.4 

009.022.01  4500.1-4500.4 

009.023.01  4600.1-4600.3 

009.024.01  4700.1-4700.3 

009.025.01  4800.1-4800.3 

009.026.01  4900.1-4900.3 

009.027.01  5000.1-5000.4 

009.028.01  5100.1-5100.4 

009.029.01  5200.1-5200.4 

009.030.01  5300.1-5300.4 

009.031.01  5400.1 -5400 J 

009.032.01  5500.1-5500.3 


009.033.01  5600.1-5600.3 

009.034.01  5700.1-5700.3 

009.035.01  5800.1-5800.3 

009.036.01  5900.1-5900.3 

009.037.01  6000.1-6000.3 

009.038.01  6100.1-6100.3 

009.039.01  6200.1-6200.3 

009.040.01  6300.1-6300.3 

009.041.01  6400.1-6400.3 

009.041.03A  6400.7-6400.9 

009.041.03B  6400.13-6400.15 

009.041.03C  6400.19-6400.20 

009.041.03D  6400.21-6400.23 

009.041.09A  6400.4-6400.6 

009.041.09B  6400.10-6400.12 

009.041.09C  6400.16-6400.18 

009.042.01  6900.1-6900.2 

009.042.03A  6500.4-6500.5 

009.042.03B  6600.4-6600.5 

009.042.03C  6700.4-6700.5 

009.042.03D  6800.4-6800.6 

009.042.09A  6500.1-6500.3 

009.042.09B  6600.1-6600.3 

009.042.09C  6700.1-6700.3 

009.042.09D  6800.1-6800.3 

009.043.010A  7000.1-7000.2, 7000.5-7000.6 

OlO.OOl.OlOA  13800.2,  13800.5-13800.7, 13800,37 

OlO.OOl.OlOS  13800.1-13800.4 

010.001.02ABA  13800.22-13800.23 

010.001.02AFA  13800.10-13800.11 

010.001.02AFS  13800.26-13800.27 

010.001.02ANA  13800.36 

010.001.02BFA  13900.4-13900.5 

010.001.02BFS  13900.16-13900.17 

010.001. 02BN  A  13900.26 

010.001.02CFA  14000.6-14000.7 

010.001.02CFS  14000.16-14000.17 

010.001.02CNA  14000.3 

010.001.03AFA  13800.12-13800.13 

010.001.03AFS  13800.28-13800.29 

010.001.03BFA  13900.6-13900.7 

010.001.03BFS  13900.18-13900.19 

010.001. 03CFA  14000.8-14000.9 

010.001.03CFS  14000.18-14000.19 

010.001.04AFA  13800.14-13800.15 

010.001.04AFS  13800.30-13800.31 

010.001.04BFA  13900.8-13900.9 

010.001.04BFS  13900.20-13900.21 

010.001.04CFA  14000.10-14000.11 

010.001.04CFS  14000.20-14000.21 

010.001.05AFA  13800.16-13800.17 

010.001.05AFS  13800.32-13800.33 

010.001.05BFA  13900.10-13900.11 


Index 


XIX 


010.001.05BFS  13900.23-13900.23 

010.001.05CFA  14000.12-14000.13 

010.001.05CFS  14000.22-14000.23 

010.001.09ABA  13800.20-13800.21 

010.001.09AFA  13800.8-13800.9 

010.001.09AFS  13800.24-13800.25 

010.001.09ANA  13800.34 

010.001.09BFA  13900.1-13900.3 

010.001.09BFS  13900.14-13900.15 

010.001.09BNA  13900.24 

010.001.09CFA  14000.4-14000.5 

010.001.09CFS  14000.14-14000.15 

010.001.09CNA  14000.1 

010.001. IIAFA  13800.18-13800.19 

010.001. IIBFA  13900.12-13900.13 

010.002.010A  14100.1-14100.3 

010.002.010C  14100.5-14100.6 

010.002.010D  14100.7-14100.8 

010.002.010E  14100.9-14100.10 

010.002.010S  14100.4 

010.002.02DBA  14200.20-14300.21 

010.002.02DBS  14200.42-14200.43 

010.002.02DFA  14200.8-14200.9 

010.002.02DFS  14200.30-14200.31 

010.002.02DNA  14200.3 

010.002.02DNS  14200.5 

010.002.02EBA  14300.20-14300.21 

010.002.02EBS  14300.42-14300.43 

010.002.02EFA  14300.8-14300.9 

010.002.02EFS  14300.30-14300.31 

010.002.02ENA  14300.3 

010.002.02ENS  14300.5 

010.002.02FBA  14400.20-14400.21 

010.002.02FBS  14400.42-14400.43 

010.U02.02FFA  14400.8- 14400.9 

010.002.02FFS  14400.30-14400.31 

010.002.02FNA  14400.3 

010.002.02FNS  14400.5 

U10.002.02GFA  14500.8-14500.9 

010.002.02GFS  14SO0.28-145OO.29 

010.002.02GNA  14500.3 

010.002.02GNS  hsoo.s 

010.002.02GRA  I4soo.i8-i4soo.i9 

010.002.02GRS  14500.38- 14500.39 

010.002.02HFA  14600.8-14600.9 

010.002.02HFS  1 4600.28-1 4600.29 

010.002.02HNA  14600  3 

010.002.02HNS  14600.5 

010.002.02HRA  14600.18-14600.19 

010.002.02HRS  14600.38-14600.39 

010.002.03DBA  14200.33-14300.23 

010.002.03DBS  14200.44-14300.45 

010.002.03DFA  1 4200.10-14200. 11 


010.002.03DFS  14200.32-14200.33 

010.002.03EBA  14300.22-14300.23 

010.002.03EBS  14300.44-14300.45 

010.002.03EFA  14300.10-14300.1 1 

010.002.03EFS  14300.32-14300.33 

010.002.03FBA  14400.22-14400.23 

010.002.03FBS  14400.44-14400.45 

010.002.03FFA  1440Q.10-I4400.li 

010.002.03FFS  14400.32-14400.33 

010.002.03GFA  I4500.i0-i4500.ii 

010.002.03GFS  14500.30-14500.31 

010.002.03GRA  14500.20-14500.21 

010.002.03GRS  14500.40-14500.41 

010.002.03HFA  14600.10-14600.11 

010.002.03HFS  14600.30-14600.31 

010.002.03HRA  14600.20-14600.21 

010.002.03HRS  14600.40-14600.41 

010.002.04DBA  14200.24-14200.25 

010.002.04DBS  14200.46-14200.47 

010.002.04DFA  14200.12-14200.13 

010.002.04DFS  14200.34-1 4200.35 

010.002.04EBA  14300.24-14300.25 

010.002.04EBS  14300.46-14300.47 

010.002.04EFA  14300.12-14300.13 

010.002.04EFS  14300.34-14300.35 

010.002.04FBA  14400.24-14400.2S 

010.002.04FBS  14400.46-1 4400.47 

010.002.04FFA  14400.12-14400.13 

010.002.04FFS  1 4400.34-1 4400.35 

010.002.04GFA  14500.12-14500.13 

010.002.04GFS  14500.32-14500.33 

010.002.04GRA  14500.22- 14500.23 

010.002.04GRS  1 4500.42-14500.43 

010.002.04HFA  14600.12-14600.13 

010.002.04HFS  14600.32-14600.33 

010.002.04HRA  14600.22-14600.23 

010.002.04HRS  14600.42-14600.43 

010.002.05DBA  14200.26-14200.27 

010.002.05DBS  14200.48-14200.49 

010.002.05DFA  14200.14-14200.15 

010.002.05DFS  14200.36-14200.37 

010.002.05EBA  14300.26-14300.27 

010.002.05EBS  14300.48-14300.49 

010.002.05EFA  14300.14-14300.15 

010.002.05EFS  14300.36-14300.37 

010.002.05FBA  14400.26-14400.27 

010.002.05FBS  1 4400.48-1 4400.49 

010.002.05FFA  14400.14-14400.15 

010.002.05FFS  14400.36-14400.37 

010.002.05GFA  i4500.i4-i4S00.i5 

010.002.05GFS  14500.34-14500.35 

010.002.05GRA  14500.24-14500.25 

010.002.05GRS  14500.44-14500.45 


Index 


XX 


010.002.05HFA 

14600.14-14600.15 

010.003.09CFA 

010.002.06HFS 

14600.34-14600.35 

010.003.09CMA 

010.002.05HRA 

14600.24-14600.25 

010.003.09CSA 

010.002.05HRS 

14600.44-14600.45 

010.003.09DBRA 

010.002.09DBA 

14200.18-14200.19 

010.003.09DFA 

010.002.09DBS 

14200.40-14200.41 

010.003.09DMA 

010.002.09DFA 

14200.6-14200.7 

010.003.09DSA 

010.002.09DFS 

14200.28-14200.29 

010.003.09EBRA 

010.002.09DNA 

14200.1 

010.003.09EFA 

010.002.09DNS 

14200.4 

010.003.09EMA 

010.002.09DRA 

14200.16-14200.17 

010.003.09ESA 

010.002.09DRS 

14200.38-14200.39 

010.003.09FBRA 

010.002.09EBA 

14300.18-14300.19 

010.003.09FFA 

010.002.09EBS 

14300.40-14300.41 

010.003.09FMA 

010.002.09EFA 

14300.6-14300.7 

010.003.09FSA 

010.002.09EFS 

14300.28-14300.29 

010.003.09GBRA 

010.002.09ENA 

14300.1 

010.003.09GFA 

010.002.09ENS 

14300.4 

010.003.09GMA 

010.002.09ERA 

14300.16-14300.17 

010.003.09GSA 

010.002.09ERS 

14300.38-14300.39 

010.003.09HBRA 

010.002.09FBA 

14400.18-14400.19 

010.003.09HFA 

010.002.09FBS 

14400.40-14400.41 

010.003.09HMA 

010.002.09FFA 

14400.6-14400.7 

010.003.09HSA 

010.002.09FFS 

14400.28-14400.29 

010.003.09IBRA 

010.002.09FNA 

14400.1 

010.003.09IFA 

010.002.09FNS 

14400.4 

010.003.09IMA 

010.002.09FRA 

14400.16-14400.17 

010.003.09ISA 

010.002.09FRS 

14400.38-14400.39 

010.003.09JBRA 

010.002.09GFA 

14500.6-14500.7 

010.003.09JFA 

010.002.09GFS 

14500.26-14500.27 

010.003.09JMA 

010.002.09GNA 

14500.1 

010.003.09JSA 

010.002.09GNS 

14500.4 

010.003.09KBRA 

010.002.09GRA 

14500.16-14500.17 

010.003.09KFA 

010.002.09GRS 

14500.36-14500.37 

010.003.09KMA 

010.002.09HFA 

14600.6-14600.7 

010.003.09KSA 

010.002.09HFS 

14600.26-14600.27 

010.003.09LBRA 

010.002.09HNA 

14600.1 

010.003.09LFA 

010.002.09HNS 

14600.4 

010.003.09LMA 

010.002.09HRA 

14600.16-14600.17 

010.003.09LSA 

010.002.09HRS 

14600.36-14600.37 

010.003.09MBRA 

010.002.10GSA 

14500.46 

010.003.09MFA 

010.002.10GSS 

14500.47 

010.003.09MMA 

010.002.10HSA 

14600.46 

010.003.09MSA 

010.002.10HSS 

14600.47 

010.003.09NBRA 

010.003.09ABRA 

14700.8-14700.10 

010.003.09NFA 

010.003.09AFA 

14700.3-14700.5 

010.003.09NMA 

010.003.09AMA 

14700.6-14700.7 

010.003.09NSA 

010.003.09ASA 

14700.1 

010.003.09PBRA 

010.003.09BBRA 

14700.17-14700.19 

010.003.09PFA 

010.003.09BFA 

14700.12-14700.14 

010.003.09PMA 

010.003.09BMA 

14700.15-14700.16 

010.003.09PSA 

010.003.09BSA 

14700.11 

010.003.09qBRA 

010.003.09CBRA 

14700.26-14700.28 

010.003.09QFA 

M700.21-14700.23 

14700.24- 14700.25 

14700.20 

14800.8- 14800.10 

14800.3- 14800.5 

14800.6- 14800.7 

14800.1 

14800.17- 14800.19 

14800.12- 14800.14 

14800.15- 14800.16 

14800.11 

14800.26- 14800.28 

14800.21- 14800.23 

14800.24- 14800.25 

14800.20 

14900.8- 14900.10 

14900.3- 14900.5 

14900.6- 14900.7 

14900.1 

14900.17- 14900.19 

14900.12- 14900.14 

14900.15- 14900.16 

14900.11 

15000.8- 15000.10 

15000.3- 15000.5 

15000.6- 1.5000.7 

15000.1 

15000.17- 15000.19 

15000.12- 15000.14 

15000.15-15000.16 

15000.11 

15000.26- 15000.28 

15000.21- 15000.23 

15000.24- 15000.25 

15000.20 

15100.8- 15100.10 

15100.3- 15100.5 

15100.6- 15100.7 

15100.1 

15100.17- 15100.19 

15100.12- 15100.14 

15100.15- 15100.16 

15100.11 

15100.26- 15100.28 

15100.21- 15100.23 

15100.24- 15100.25 

15100.20 

15200.8- 15200.10 

15200.3- 15200.5 

15200.6- 15200.7 

15200.1 

15200.17- 15200.19 

15200.12- 15200.14 
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010.003.09QMA  15200.15-15200.16 

010.003.09QSA  I5200.li 

010.004.01  15300.1-15300.6 

010.005.01  15400.1-15400.6 

010.006.01  15500.1-15500.2, 15500.5-15500.7 

010.007.01  15600.1-15600.6 

010.008.01  15700.1-15700.3, 15700.6-15700.8 

010.009.01  15800.1-15800.3,15800.6-15800.8 

010.010.01  15900.1-15900.6 

010.011.01  16000.1-16000.6 

010.012.01  16100.1-16100.3, 16100.6-16100.8 

010.013.01  16200.1-16200.6 

010.014.01  16300.1-16300.6 

010.015.01  16400.1-16400.6 

011.001.01  19500.1-19500.7 

011.003.01  19600.1-19600.6 

01 1.003.09 A  19600.7-19600.13, 19600.16-19600.17 

011.003.09B  19600.14-19600.15,  19600.18- 

19600.21 

012.001.01  8400.1-8400.2 

012.001.03A  8000.4-8000.5 

012.001.03B  8100.4-8100.5 

012.001. 03C  8200.4-8200.5 

012.001.03D  8300.4-8300.5 

012.001. 03E  8500.4-8500.5 

012.001.09A  8000.1-8000.3 

012.001.09B  8100.1-8100.3 

012.001. 09C  8200.1-8200.3 

012.001.09D  8300.1-8300.3 

012.001.09E  8500.1-8500.3 

012.002.01  8900.1-8900.2 

012.002.03A  8600.4-8600.5 

012.002.03B  8700.4-8700.5 

012.002.03C  8800.4-8800.5 

012.002.09A  8600.1-8600.3 

012.002.09B  8700.1-8700.3 

012.002.09C  8800.1-8800.3 

012.003.01  9000.1-9000.2, 9000.5-9000.9 

012.004.01  9100.1-9100.3, 9100.6-9100.9 

012.005.010A  9200.1 

012.005.02AA  9200.4-9200.5 

012.005.02AS1  9200.8-9200.9 

012.005.02AS2  9200.12-9300.13 

012.005.02AS3  9200.16-9200.17 

012.005.02AS4  9200.20-9300.21 

012.005.02BA  9300.4-9300.5 

012.005.02BS1  9300.8-9300.9 

012.005.02BS2  9300.13-9300.13 

012.005.02BS3  9300.16-9300.17 

012.005.02BS4  9300.20-9300.31 

012.005.09AA  9200.3-9200.3 

012.005.09AS1  9300.6-9200.7 

012.005.09AS2  9300.10-9300.1 1 


012.005.09AS3  9200. 14-9200. 15 

012.005.09AS4  9200.18-9200.19 

012.005.09BA  9300.1-9300.3 

011.005.09BS1  9300.6-9300.7 

012.005.09BS2  9300.10-9300.11 

012.005.09BS3  9300.14-9300.15 

012.005.09BS4  9300.18-9300.19 

013.004.010A  7400.1 

013.004.02AS1  7400.4-7400.5 

013.004.02AS2  7400.6-7400.7 

013.004.02AS3  7400.8-7400.9 

013.004.02AS4  7400.io-7400.il 

013.004.02AW  7400.2-7400.3 

013.004.02BA  7500.4-7500.5 

013.004.02BS2  7500.10-7500.1 1 

013.004.02BS3  7500.14-7S00.15 

013.004.02BS4  7500.18-7500.19 

013.004.09BA  7500.1-7500.3 

013.004.09BS1  7500.6-7500.7 

013.004.09BS2  7500.8-7500.9, 7500.20-7500.21 

013.004.09BS3  7500.12-7S00.13 

013.004.09BS4  7500. 16-7500.1 7 

016.001.010A  7600.1 

016.001.02AA  7600.4-7600.5 

016.001.02AS1  7600.8-7600.9 

016.001.02AS2  7600.12-7600.13 

016.001.02AS3  7600.16-7600.17 

016.001.02AS4  7600.20-7600.21 

016.001.02BA  7700.4-7700.5 

016.001.02BS1  7700.8-7700.9 

016.007 .02BS2  7700.12-7700.13 

016.001.02BS3  7700.16-7700.17 

016.001.02BS4  7700.20-7700.21 

016.001.09AA  7600.2-7600.3 

016.001.09AS1  7600.6-7600.7 

016.001.09AS2  7600.10-7600.11 

016.001.09AS3  7600.14-7600.15 

016.001.09AS4  7600.18-7600.19 

016.001.09BA  7700.1-7700.3 

016.001.09BS1  7700.6-7700.7 

016.001.09BS2  7700.10-7700.11 

016.001.09BS3  7700.14-7700.15 

016.001.09BS4  7700.18-7700.19 

016.002.01  7800.1-7800.6 

016.003.01  7900.1-7900.6 

032.001.01  3000.1-2000.9 

Material  Name 

A36  3100.1-3100.11,  3200.1-3200.21,  3300.1- 

3300.4,  3400.1-3400.4, 3500.1-3500.4, 3600.1-3600.4, 

3700.1- 3700.4, 3800.1-3800.4, 3900.1-3900.3, 4000.1- 

4000.3. 4100.1- 4100.3, 4200.1-4300.3, 4300.1-4300.3, 

4400.1- 4400.4, 4500.1-4500.4, 4600.1-4600.3, 4700.1- 

4700.3. 4800.1- 4800.3, 4900.1-4900.3, 5000.1-5000.4, 
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5100.1- 5100.4,  5200.1-5200.4,  5300.1-5300.4, 5400.1- 

5400.3,  5500.1-5500.3,  5600.1-5600.3,  5700.1-5700.3, 

5800.1- 5800.3,  5900.1-5900.3, 6000.1-6000.3, 6100.1- 

6100.3,  6200.1-6200.3,  6300.1-6300.3,  6400.1-6400.23, 

6500.1- 6500.5, 6600.1-6600.5, 6700.1-6700.5, 6800.1- 

6800.6. 6900.1- 6900.2,  7000.1-7000.2,  7000.5-7000.6 
A537  CLl  7300.1-7300.6,7400.1-7400.11,7500.1- 

7500.21 

A572  GrSO  7600.1-7600.21,  7700.1-7700.21, 

7800.1- 7800.6,  7900.1-7900.6 

A58  8  8000.1-8000.5, 8100.1-8100.5, 8200.1-8200.5, 

8300.1- 8300.5,8400.1-8400.2,8500.1-8500.5,8600.1- 

8600.5,  8700.1-8700.5, 8800.1-8800.5, 8900.1-8900.2, 

9000.1- 9000.2,9000.5-9000.9,9100.1-9100.3,9100.6- 
9100.9 

A588  GrA  9200. i -9200.21, 9300. 1-9300.21 

A710  9400.1-9400.3,9500.1-9500.6,9600.1-9600.7, 

9700.1- 9700.10,  9800.1-9800.3,  9900.1-9900.10, 

10000.1- 10000.5, 10100.1-10100.5, 10200.1-10200.11, 

10300.1- 10300.6, 10400.1-10400.3, 10500.1-10500.7, 

10600.1- 10600.4, 10700.1-10700.7,  10800.1-10800.7, 

10900.1- 10900.7, 11000.1-11000.7, 11100  1-11100.4, 

11200.1- 11200.6, 11300.1-11300.3,  11400.1-11400.3, 

11500.1- 11500.7,11600.1-11600.3,11700.1-11700.6, 

11800.1- 11800.6,11900.1-11900.6,12000.1-12000.3, 

12100.1- 12100.3, 12200.1-12200.3, 12300.1-12300.15, 

12400.1- 12400.3, 12700.1-12700.7, 12800.1-12800.5, 

12900.1- 12900.5, 13000.1-13000.5, 13100.1-13100.5, 

13200.1- 13200.3, 13300.1-13300.5, 13400.1-13400.5, 

13500.1- 13500.5, 13600.1-13600.5, 13700.1-13700.3 

A710-A  12500.1-12500.6,  12600.1-12600.14 

ABS'B  1000.1-1000.14, 1100.1-1100.2, 1100.5- 

1100.6,  1200.1-1200.2,  1200.5-1200.6,  1300.1-1300.2, 

1300.5- 1300.6, 1400.1-1400.2, 1400.5-1400.6, 1500.1- 

1500.2. 1500.5- 1500.6, 1600.1-1600.2, 1600.5-1600.6, 

1700.1- 1700.2, 1700.5-1700.6, 1800.1-1800.2, 1800.5- 

1800.6,  1900.1-1900.2,  1900.5-1900.6 
ABS'EH32  2000.1-2000.9 

ABS'EH36  2100.1-2100.8, 2200.1-2200.8, 2300.1- 

2300.8,  2400.1-2400.20,  2500.1-2500.18,  2600.1- 
2600.20,  2700.1-2700.18,  2800.1-2800.8,  2900.1- 

2900.8,  3000.1-3000.8 

BS4360  GrSOD  I3800.i-i3800.37, 13900.1- 

13900.26,  14000.1-14000.23,  14100.1-14100.10, 

14200.1- 14200.49, 14300.1-14300.49, 14400.1-14400.49, 

14500.1- 14500.47, 14600.1-14600.47, 14700.1-14700.28, 

14800.1- 14800.28, 14900.1-14900.19, 15000.1- 15000.28, 

15100.1- 15100.28, 15200.1-15200.19, 15300.1-15300.6, 

15400.1- 15400.6, 15500.1-15500.2, 15500.5-15500.7, 

15600.1- 15600.6, 15700.1-15700.3, 15700.6-15700.8, 

15800. 1- 1 5800 J,  15800.6-15800.8, 15900.1-15900.6, 

16000.1- 16000.6, 16100.1-16100.3, 16100.6-16100.8, 

16200.1- 16200.6, 16300.1-16300.6, 16400.1-16400.6 


CG  A537M  7100.1-7100.6,7200.1-7200.16 

HYIOO  19500.1-19500.7,  19600.1-19600.21 
HY80  16500.1-16500.7, 16600.1-16600.7,  16700.1- 

16700.28. 16800.1- 16800.7,  16900.1-16900.7, 17000.1- 
17000.11,  17100.1-17100.19,  17200.1-17200.46, 

17300.1- 17300.19,  17400.1-17400.28, 17500.1-17500.19, 

17600.1- 17600.7, 17700.1-17700.28, 17800.1-17800.7, 

17900.1- 17900.46, 18000.1-18000.11,  18100.1-18100.11, 

18200.1- 18200.28, 18300.1-18300.46, 18400.1-18400.28, 

18500.1- 18500.7, 18600.1-18600.6, 18700.1-18700.5, 

18800.1- 18800.6, 18900,1-18900.6, 19000.1-19000.7, 

19100.1- 19100.7, 19200.1-19200.7, 19300.1-19300.7, 

19400.1- 19400.7 

Maximum  Curve  Shape  15000.2,  15000.20 
Melting  Practice 

BOF  1000.1-1000.3,  1000.6,  1000.9,  1000.12- 

1000.14,  1100.1,  1200.1,  1300.1,  1400.1.  1500.1, 

1600.1,  1700.1,  1800.1,  1900.1,  2100.1-2100.3, 

2100.6,  2200.1-2200.3,  2200.6,  2300.1-2300.3,  2400.1- 

2400.3,  2400.6,  2400.9,  2400.12,  2400.15,  2400.18, 

2500.1,  2600.1-2600.3,  2600.6,  2600.9,  2600.12, 

2600.15,  2600.18,  2700.1 

electric  furnace  5400.1,  5500.1,  5600.1 
open  hearth  3300.1,  3400.1,  3500.1,  3600.i, 

3700.1,  4200.1,  4300.1,  4400.1,  4500.1,  4600.1, 

5700.1,  5800.1,  5900.1,  6000.1,  6100.1,  6200.1, 

6300.1 

METZ/MPC13  Reference  2000.1-2000.9 
Mid  Ingot  Position  I6700.il,  17200.17,  i7400.ii, 

17700.11, 17900.17, 18200.11, 18300.17, 18400.11 

Mid  thickness  at  root  Location  wrt  Surface 

3100.2- 3100.10,  7400.2-7400.10,  7600.2-7600.20, 

9200.2- 9200.20,  9900.7-9900.9,  10200.4-10200.6 

Mid  thickness  not  root  Location  wrt  Siu^ace 

2500.1,  2500.4,  2500.7,  2500.10,  2500.13,  2500.16, 
2700.1, 2700.4,  2700.7,  2700.10,  2700.13,  2700.16, 

3200.1,  3200.4-3200.20,  6400.4,  6400.7,  6400.10, 
6400.13, 6400.16,  6400.19-6400.21,6500.1, 6500.4, 

6600.1,  6600.4,  6700.1,  6700.4,  6800.1,  6800.4, 

7500.1,  7500.4-7500.20,  7700.1,  7700.4-7700.20, 

8000.1,  8000.4,  8100.1,  8100.4,  8200.1,  8200.4, 

8300.1,  8300.4,  8500.1,  8500.4,  8600.1,  8600.4, 

8700.1,  8700.4,  8800.1,  8800.4,  9300.1,  9300.4- 
9300.20, 9700.7-9700.9, 10200.8-10200.10, 14700.6, 
14700.15, 14700.24,  14800.6,  14800.15,  14800.24, 

14900.6,  14900.15,  15000.6,  15000.15,  15000.24, 

15100.6. 15100.15,  15100.24,  15200.6,  15200.15 
Minsy  Producer  19300.1, 19400.1 
Modified  Standard  Jlcpr  I8600.2,  i8700.i, 

18800.2. 18900.2. 19000.3,  19100.3,  19200.3, 19300.3, 

19400.3,  19600.2,  19600.9,  19600.15 


N 
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N  Final  Processing  2000.1, 28OO.1-28OO.3, 28OO.6, 

2900.1-2900.3, 2900.6,  3000.1-3000.3, 3000,6,  7300.1, 

7400.1,  7500.1,  9000.1,  9100.1,  9200.1,  9300.1, 

13800.2,  13800.5,  13900.1,  14000.4,  14100.1,  14200.1, 

14300.1,  14400.1,  14500.1,  14600.1,  15300.1,  15400.1, 

15700.1,  15800.1.  15900.1,  16000.1,  16100.1,  16200.1, 


16300.1 

N  Heat  Treatment  7300.1, 9000.1, 9100.1, 15700.1, 

15800.1,  15900.1,  16000.1,  16100.1,  16200.1,  16300.1 

N8686-5  Lot  ID  i8ioo.i-i8ioo.li 

N,A  Final  Processing  I3800.i-13800.3, 14100.4- 

14100.5 

N,C,A  Final  Processing  14100.7-14100.9 
NGESW  Weld  Type  6400.10, 6400.13, 6400.16, 
6400.19-6400.21,  6600.1,  6600.4,  6700.1, 6700.4, 

6800.1,  6800.4  ,  8100.1,  8100.4  ,  8200.1,  8200.4, 

8300.1,  8300.4  ,  8500.1,  8500.4  ,  8700.1,  8700.4, 


8800.1,  8800.4 

Nil  Ductilty  Transition  Test  Type  1000.14, 

1100.6,  1200.6,  1300.6,  1400.6,  1500.6,  1600.6, 

1700.6,  1800.6,  1900.6,  2000.7,  3300.1,  3400.1, 

3500.1,  3600.1,  3700.1,  3800.1,  3900.1,  4000.1, 

4100.1,  4200.1,  4300.1,  4400.1,  4500.1,  4600.1, 

4700.1,  4800.1,  4900.1,  5000.1,  5100.1,  5200.1, 

5300.1,  5400.1,  5500.1,  5600.1,  5700.1,  5800.1, 

5900.1,  6000.1,  6100.1,  6200.1,  6300.1,  7100.4, 

7200.4,  7200.10,  10000.5,  10100,5,  10600.4, 10700.7, 


11100.4,  11800.4,  11900.6,  13800.7,  14100.2 
Nk203NiC  Filler  Name  i47oo.i-i47oo.3, 14700.6- 


14700.8,  14700.11-14700.12,  14700.15-14700.17, 
14700.20-14700.21, 14700.24-14700.26, 14800.1- 


14800.3,  14800,6-14800.8, 14800.11-14800.12,14800.15- 

14800.17,  14800.20-14800.21, 14800.24-14800.26, 

14900.1- 14900.3, 14900.6-14900.8, 14900.11-14900.12, 

14900.15- 14900.17,  15000.1-15000.3, 15000.6-15000.8, 
15000.11-15000.12,  15000.15-15000.17, 15000.20- 
15000.21,  15000.24-15000.26,  15100.1-15100.3, 
15100.6-15100.8,  15100.11-15100.12,  15100.15- 

15100.17,  15100.20-15100.21, 15100.24-15100.26, 

15200.1- 15200.3, 15200.6-15200.8, 15200.11-15200.12, 

15200.15- 15200.17 

No  Did  Specimen  Split?  8OOO.2-8OOO.4. 8too.2- 

8100.4, 8200.2-8200.4, 8300.2-8300.4, 8400. 1 , 8500.2- 

8500.4.  8600.2-8600.4,  8700.2-8700.4,  8800.2-8800.4, 


8900.1 

No  Groove  Joint  Preparation  6600.1 , 6600.4, 

6700.1,  6700.4,  6800.1,  6800.4,  8100.1,  8100.4, 

8200.1,  8200.4,  8300.1,  8300.4  ,  8500.1.  8500.4, 

8700.1,  8700.4,  8800.1,  8800.4 
None  Shielding  Gas  10500.4-10500.6 
Notch  Preparation 

Pressed  7ioo.5, 7200.5, 7200.11. 7200.15, 7300.5, 

7800.5,  7900.5.  9000.7,  9100.7,  12500.5,  12600.9- 


12600.13. 12700.6. 12800.4,  12900.4, 13000.4, 13100.4, 

13300.4. 13400.4. 13500.4,  13600.4,  15300.5,  15400.5, 
15500.6, 15600.5, 15700.7,  15800.7,  15900.5,  16000.5, 

16100.7. 16200.5. 16300.5,  16400.5,  17000.5,  17000  10, 

17200.5,  17200.10, 17200.15,  17200.20,  17200.25, 
17200.30,  17200.35,  17200.40,  17200.45,  17900.5, 
17900.10, 17900.15,  17900.20, 17900.25, 17900.30, 
17900.35, 17900.40,  17900.45,  18000.5,  18000.10, 

18100.5,  18100.10,  18300.5,  18300.10,  18300.15, 
18300.20, 18300.25,  18300.30, 18300.35, 18300.40, 

18300.45. 18600.5,  18700.4,  18800.5, 18900.5,  19000.6, 

19100.6, 19200.6, 19300.6,  19400.6,  19500.2, 19600.5, 
19600.12,  19600.20 


o 

OGC  Source  6400.1,6500.1,6600.1,6700.1,6800.1, 

6900.1,  8000.1,  8100.1,  8200.1,  8300.1,  8400.1, 

8500.1. 8600.1,  8700.1,  8800.1,  8900.1 
OGC-1  Reference  6400.1-6400.23, 650o.i-6600.5, 

6600.1- 6600.5,6700.1-6700.5,6800.1-6800.6,6900.1- 

6900.2. 8000.1- 8000.5, 8100.1-8100.5, 8200.1-8200.5, 

8300.1- 8300.5,8400.1-8400.2,8500.1-8500.5,8600.1- 

8600.5.8700.1- 8700.5,8800.1-8800.5,8900.1-8900.2 
open  hearth  Melting  Practice  3300.i,  3400.1, 

3500.1,  3600.1,  3700.1,  4200.1,  4300.1,  4400.1, 

4500.1,  4600.1,  5700.1,  5800.1,  5900.1,  6000.1, 

6100.1,  6200.1,  6300.1 

OrStMills  Producer  6400.1, 8600.1, 8700.1,8800.1, 

8900.1 

p 

P  Lot  ID  4900.1-4900.3 

P-1  Specimen  Type  1000.14,  1100.6,  1200.6, 

1300.6,  1400.6,  1500.6,  1600.6,  1700.6,  1800.6, 

1900.6,  13800.7,  14100.2 

P-2  Specimen  Type  1O6OO.4, 10700.7, 11100.4, 

11800.4,  11900.6 

P-3  Specimen  Type  7100.4,  7200.4,  7200.10, 
10000.5, 10100.5 

Per  Standard  Jlcpr  7800.2, 7900.2, 9000.6, 9100.2, 
12500.2, 12600.2, 12700.2,  15700.2,  15800.2, 15900.2, 
16100.2 

P&EStat  Source  16500.1 

PFH-60A  Filler  Specification  2500.1, 2500.4, 

2500.7,  2500.10,  2500.13,  2500.16,  2700.1,  2700.4, 

2700.7,  2700.10,  2700.13,  2700.16 
Pressed  Notch  Preparation  7100.5,  7200.5, 

7200.11,  7200.15,  7300.5,  7800.5,  7900.5,  9000.7, 

9100.7. 12500.5,  12600.9-12600.13, 12700.6, 12800.4, 

12900.4. 13000.4. 13100.4. 13300.4. 13400.4. 13500.4, 

13600.4. 15300.5. 15400.5. 15500.6. 15600.5. 15700.7, 

15800.7. 15900.5. 16000.5,  16100.7,  16200.5, 16300.5, 

16400.5,  17000.5,  17000.10,  17200.5,  17200.10, 
17200.15, 17200.20,  17200.25, 17200.30, 17200.35, 


Index 


XXIV 


17200.40,  17200.45, 17900.5,  17900.10, 17900.15, 

17900.20. 17900.25. 17900.30. 17900.35. 17900.40, 
17900.45,  18000.5,  18000.10,  18100.5,  18100.10, 

18300.5,  18300.10,  18300.15,  18300.20, 18300.25, 

18300.30. 18300.35. 18300.40,  18300.45, 18600.5, 

18700.4. 18800.5. 18900.5. 19000.6. 19100.6. 19200.6, 

19300.6,  19400.6,  19500.2,  19600.5,  19600.12, 19600.20 

Producer 

Armco  2000.1, 3300.1, 3400.1,  3soo.i,  3600.i, 

3700.1,  3800.1,  3900.1,  4000.1,  4100.1,  4200.1, 

4300.1,  4400.1,  4500.1,  4600.1,  4700.1,  4800.1, 

4900.1,  5000.1,  5100.1,  5200.1,  5300.1,  5400.1, 

5500.1,  5600.1,  5700.1,  5800.1,  5900.1,  6000.1, 

6100.1,  6200.1,  6300.1,  7100.1,  7200.1 

Australia  1100.1,1200.1, 1300.1, 1400.1,  i500.i, 

1600.1,  1700.1,  1800.1,  1900.1 
Bunge  16500.1 

DTNSRDC  19000.1, 19100.1, 19200.1 
Kobe  2100.1-2100.3, 2100.6, 2200.1-2200.3, 2200.6, 

2300.1- 2300.3,  2400.1-2400.3, 2400.6,  2400.9, 2400.12, 
2400.15,  2400.18,  2500.1,  2600.1-2600.3,  2600.6, 
2600.9,  2600.12,  2600.15,  2600.18,  2700.1 

Lukens  7300.1, 7800.1,  7900.1, 9000.1, 9100.1, 

12500.1,  12600.1,  12700.1,  15300.1, 15400.1, 15500.1, 

15600.1,  15700.1, 15800.1,  15900.1,  16000.1, 16100.1, 

16200.1,  16300.1,  16400.1,  16600.1,  19500.1 

Minsy  i9300.i,  19400.1 

OrStMills  6400.1,8600.1,8700.1,8800.1,8900.1  • 

Sumitomo  1000.1-1000.3, 1000.6, 1000.9, 1000.12- 

1000.14,  2800.1-2800.3,  2800.6,  2900.1-2900.3, 

2900.6,  3000.1-3000.3,  3000.6,  13800.1-13800.5, 
13800.34,  13900.1,  13900.24,  14000.1,  14000.4, 

14100.1,  14100.4-14100.9, 14200.1, 14300.1, 14400.1, 

14500.1,  14600.1 

US  Steel  3100.1,3200.1,6500.1,6600.1,6700.1, 

6800.1,  6900.1,  7000.1,  7400.1,  7500.1,  7600.1, 

7700.1,  8000.1,  8100.1,  8200.1,  8300.1,  8400.1, 

8500.1,  9200.1, 9300.1 

Q 

Q,K  Final  Processing  12500.1,  12700.1 

Q,K  Heat  Treatment  9400.1,  9500.1,  9500.4, 

9600.1,  9700.1,  9700.4,  9800.1,  9900.1,  9900.4, 

9900.7. 10000.1,  10100.1, 10200.1, 10300.1, 10300.4, 

10400.1,  10500.1,  10600.1,  10700.1, 10700.4, 10800.1, 

10900.1. 11000.1. 11100.1. 11200.1. 11200.4. 11300.1, 
11400.1, 11500.1, 11600.1, 11700.1, 11800.1, 11800.5, 

11900.1,  11900.4, 12000.1. 12100.1,  12200.1, 12300.1, 

12400.1,  12500.1,  12700.1 

Q,T  Final  Processing  2100.1-2100.3,  2100.6, 

2200.1- 2200.3, 2200.6,  2300.1-2300.3, 2400.1-2400.3, 

2400.6,  2400.9,  2400.12,  2400.15,  2400.18,  2500.1, 

2600.1- 2600.3,  2600.6,  2600.9,  2600.12,  2600.15, 


2600.18,  2700.1,  7100.1,  7200.1 , 12600.1,  16400.1, 
18600.1, 18700.1, 18800.1, 18900.1, 19500.1, 19600.1 

Q,T  Heat  Treatment  7ioo.i,  7200.1,  12600.1, 

15300.1. 15400.1. 15500.1. 15600.1,  16400.1,  18600.1, 

18700.1,  18800.1,  18900.1,  19500.1,  19600.1 
Q,T,W  Final  Processing  19600.7 
Q,T,W  Heat  Treatment  19600.7 

R 

Reference 

004-2  1100.1-1100.2,  1100.5-1100.6,  1200.1- 

1200.2, 1200.5-1200.6, 1300.1-1300.2, 1300.5-1300.6, 

1400.1- 1400.2, 1400.5-1400.6, 1500.1-1500.2, 1500.5- 

1500.6. 1600.1- 1600.2, 1600.5-1600.6, 1700.1-1700.2, 
l'»00.5-l  700.6, 1800.1-1800.2, 1800.5-1800.6, 1900.1- 
1900.2,  1900.5-1900.6 

007-1  2100.1-2100.8,  2200.1-2200.8,  2300.1- 

2300.8,  2400.1-2400.20,  2500.1-2500.18,  2600.1- 

2600.20,  2700.1-2700.18 

007-4  2800.1-2800.8,  2900.1-2900.8,  3000.1- 

3000.8 

1010  7800.1-7800.6,  7900.1-7900.6 

1120  16600.1-16600.7 

1211  9000.1-9000.2,9000.5-9000.9,9100.1-9100.3, 

9100.6-9100.9 

3200  12600.1-12600.14 

3201  15400.1-15400.6, 15700.1-15700.3, 15700.6- 

15700.8. 15800.1- 15800.3, 15800.6-15800.8, 15900.1- 

15900.6. 16000.1- 16000.6, 16100.1-161003, 16100.6- 

16100.8,  16200.1-16200.6,  16300.1-16300.6 

32  02  15300.1-15300.6, 15500.1-15500.2, 15500.5- 

15500.7,  15600.1-15600.6,  16400.1-16400.6 
34  00  12500.1-12500.6,  12700.1-12700.7 

3530  19500.1-19500.7 

Armco-MPC  3300.1-3300.4, 3400.1-3400.4, 

3500.1- 3500.4,  3600.1-3600.4, 3700.1-3700.4,  3800.1- 

3800.4. 3900.1- 3900.3, 4000.1-4000.3, 4100.1-4100 J, 

4200.1- 4200.3, 4300.1-4300.3,  4400.1-4400.4, 4500.1- 

4500.4. 4600.1- 4600.3, 4700.1-4700.3,4800.1-4800.3, 

4900.1- 4900.3,  5000.1-5000.4,  5100.1-5100.4,  5200.1- 
5200.4,  5300.1-5300.4,  5400.1-5400.3, 5500.1-5500.3, 

5600.1- 5600.3, 5700.1-5700.3,  5800.1-5800.3,  5900.1- 

5900.3.6000.1- 6000.3,6100.1-6100.3,6200.1-6200.3, 

6300.1- 6300.3 

KONKUL-1  3100.1-3100.11,3200.1-3200.21, 

7400.1- 7400.11,7500.1-7500.21,7600.1-7600.21, 

7700.1- 7700.21,  9200.1-9200.21,  9300.1-9300.21 

LR3201  7300.1-7300.6 

METZ/MPC13  2000.1-2000.9 
OGC-1  6400.1-6400.23,6500.1-6500.5,6600.1- 

6600.5. 6700.1- 6700.5, 6800.1-6800.6, 6900.1-6900.2, 

8000.1- 8000.5, 8100.1-8100.5, 8200.1-8200.5, 8300.1- 

8300.5. 8400.1- 8400.2, 8500.1-8500.5, 8600.1-8600.5, 


Index 


XXV 


8700.1- 8700.5,  8800.1-8800.5,  8900.1-8900.2 

S-1971  1000.1-1000.14 

SHI-01  13800.1-13800.37,  13900.1-13900.26, 

14000  1-14000.23, 14100.1-14100.10, 14200.1-14200.49, 

14300.1- 14300.49, 14400.1-14400.49, 14500.1-14500.47, 

14600.1- 14600.47 

SSC-276  7100.1-7100.6 

USN  6/9  18600.1-18600.6,  18700.1-18700.5, 

18800.1- 18800.6, 18900.1-18900.6, 19000.1-19000.7, 

19100.1- 19100.7, 19200.1-19200.7, 19300.1-19300.7, 

19400.1- 19400.7,  19600.1-19600.21 

USN  9/9  12800.1-12800.5,  12900.1-12900.5, 

13000.1- 13000.5, 13100.1-13100.5, 13200.1-13200.3, 

13300.1- 13300.5, 13400.1-13400.5, 13500.1-13500.5, 

13600.1- 13600.5,  13700.1-13700.3 

USN-1  16700.1-16700.28, 16800.1-16800.7, 16900.1- 

16900.7. 17000.1- 17000.11, 17100.1-17100.19, 17200.1- 
17200.46,  17300.1-17300.19,  17400.1-17400.28, 

17500.1- 17500.19, 17600.1-17600.7, 17700.1-17700.28, 

17800.1- 17800.7, 17900.1-17900.46,18000.1-18000.11, 

18100.1- 18100.11,18200.1-18200.28,18300.1-18300.46, 

18400.1- 18400.28,  18500.1-18500.7 

WJ,3/87  16500.1-16500.7 

WJ,7/87  14700.1-14700.28, 14800.1-14800.28, 

14900.1- 14900.19, 15000.1-15000.28, 15100.1-15100.28, 

15200.1- 15200.19 

Round  Specimen  Type  2800.1-2800.2, 2900.1- 

2900.2,  3000.1-3000.2,  7100.1,  7200.1,  7200.7, 

14100.1,  14100.4 

s 

S  Lot  ID  4800.1-4800.3 

S-1971  Reference  iooo.i-iooo.i4 

SAW  Weld  Type  2500.1 , 2500.4, 2500.7, 2500.10, 

2500.13,  2500.16,  2700.1,  2700.4,  2700.7,  2700.10, 

2700.13,  2700.16,  3200.1, 3200.4-3200.20, 7200.7- 

7200.8,  7200.13,  7500.1,  7500.4-7500.20,  7700.1, 

7700.4- 7700.20, 93(Jo.l,  9300.4-9300.20, 10200.4- 

10200.6,  10»X).4- 10800.6, 10900.4-10900.6, 11000.4- 

11000.6,  11500.4-11500.6, 12300.4-12300.6, 13900.1, 

13900.4- 13900.26, 14300.1-14300.48, 14500.1-14500.47 

SHI-01  Reference  I3800.i-13800.37,  13900.1- 

13900.26,  14000.1-14000.23,  14100.1-14100.10, 

14200.1- 14200.49, 14300.1-14300.49, 14400.1-14400.49, 

14500.1- 14500.47,  14600.1-14600.47 

Shielding  Gas 

None  10500.4-10500.6 
Si-Al  Killing  Process  7400.1,  7500.1 
Silicon  Killing  Process  1000.1-1000.3, 1000.6, 

1000.9,  1000.12-1000.14 

SK  Killing  Process  3300.1, 3400.1,3S00.1,3600.1, 

3700.1,  3800.1,  3900.1,  4000.1,  4100.1,  4200,1, 

4300.1,  4400.1.  4500.1,  4600.1,  4700.1,  4800.1, 


4900.1,  5000.1,  5100.1,  5200.1,  5300.1 

Slow  Loading  Type  2000.3,  7000.2,  14700.2, 
14700.11, 14700.20,  14800.2,  14800.11, 14800.20, 

14900.2,  14900.11,  15000.2,  15000.11,  15000.20, 

15100.2,  15100.11,  15100.20,  15200.2,  15200.11 
SMA  Weld  Type  3ioo.2-3ioo.io,  7400.2-7400.10, 

7600.2-7600.20, 9200.2-9200.20, 13800.8-13800.36, 

14200.1- 14200.48, 16500.1, 16500.5, 19000.1, 19100.1, 

19200.1,  19300.1,  19400.1,  19600.7,  19600.14 
SMAW  Weld  Type  9700.7-9700.9, 10200.8-10200.10. 

10500.4-10500.6,  12300.8-12300.14 

SMAW/SAW  Weld  Type  9900.--9900.9 
Smooth  Butt  Joint  Preparation  6400.4, 6400.7, 
6400.10, 6400.13,6400.16,  6400.19-6400.21,6500.1, 
6500.4,  8000  1,  8000.4,  8600.1,  8600.4,  10200.4- 
10200.6 

Source 

Armco  2000.1,  3300.1,  3400.1,  3500.1,  3600.1 
Armco  D&M  3700.1, 3800.1, 3900.1, 4000.1, 

4100.1,  4200.1,  4300.1,  4400.1,  4500.1,  4600.1, 

4700.1,  4800.1,  4900.1,  5000.1,  5100.1,  5200.1, 

5300.1,  5400.1,  5500.1,  5600.1,  5700.1,  5800.1, 

5900.1. 6000.1,  6100.1,  6200.1,  6300.1 
Australia  1100.1, 1200.1, 1300.1, 1400.1, 1500.1, 

1600.1,  1700.1,  1800.1,  1900.1 

HIFAB  14700.1,  14800.1,  14900.1,  15000.1, 

15100.1,  15200.1 

Kobe  2100.1-2100.3, 2100.6, 2200.1-2200.3, 2200.6, 

2300.1- 2300.3, 2400.1-2400.3, 2400.6, 2400.9,  2400.12, 
2400.15,  2400.18,  2500.1,  2600.1-2600.3,  2600.6, 

2600.9,  2600.12,  2600.15,  2600.18,  2700.1 

Lukens  7300.1, 7800.1, 7900.1, 9000.1, 9100.1, 

12500.1. 12600.1. 12700.1. 15300.1. 15400.1. 15500.1, 

15600.1. 15700.1. 15800.1. 15900.1. 16000.1. 16100.1, 

16200.1,  16300.1,  16400.1,  16600.1,  19500.1 

OGC  6400.1,  6500.1,  6600.1,  6700.1,  6800.1, 

6900.1,  8000.1,  8100.1,  8200.1,  8300.1,  8400.1, 

8500.1. 8600.1,  8700.1,  8800.1,  8900.1 
P&EStat  16500.1 

Sumitomo  1000.1-1000.3, 1000.6, 1000.9, 1000.12- 

1000.14,  2800.1-2800.3,  2800.6,  2900.1-2900.3, 

2900.6,  3000.1-3000.3,  3000.6,  13800.1-13800.5, 
13800.34,  13900.1,  13900.24,  14000.1,  14000.4, 
1410C.1, 14100.4-14100.9, 14200.1,  14300.1,  14400.1, 

14500.1,  14600.1 
SWRI  7100.1,  7200.1 
Un  Kansas  7000.1 

US  Steel  3100.1,3200.1,7400.1,7500.1,7600.1, 

7700.1,  9200.1,  9300.1 

USN  12800.1, 12900.1, 13000.1, 13100.1, 13200.1, 

13300.1. 13400.1. 13500.1. 13600.1. 13700.1. 18600.1, 

18700.1. 18800.1. 18900.1. 19000.1. 19100.1. 19200.1, 

19300.1,  19400.1,  19600.1,  19600.7 


Index 
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Specimen  Type 

2/3  9400.2,9600.2 

3/4  9500.2, 9500.5,  9700.2,  9700.5-9700.9, 9800.2, 

9900.2,9900.5-9900.9,  10200.2-10200.10,  11300.2, 

11400.2,  11500.2,  11600.2,  11700.2,  11700.5 

Compact  78T0.2,  9000.6,  9100.2, 12500.2,  12600.2. 

12700.2,  15700.2,  15800.2,  15900.2,  16100.2 
Compact  Tension  18600.2,  i87oo.i,  18800.2, 

18900.2,  19000.3,  19100.3,  19200.3,  19300.3, 19400.3, 

19600.2,  19600.9,  19600.15 

Cylindrical  3100.1,  7000.i,  7300.1,  7400.1, 

7600.1,  7800.1,  7900.1,  9000.1,  9100.1,  9200.1, 

12500.1,  12600.1,  12700.1,  14700.3,  14700.8,  14700.12, 

14700.17,  14700.21,  14700.26,  14800.3,  14800.8, 

14800.12,  14800.17, 14800.21,  14800.26,  14900.3, 

14900.8,  14900.12,  14900.17,  15000.3,  15000.8, 

15000.12,  15000.17,  15000.21,  15000.26,  15100.3, 

15100.8,  15100.12,  15100.17,  15100.21,  15100.26, 

15200.3,  15200.8,  15200.12,  15200.17,  15300.1, 

15400.1,  15500.1,  15600.1,  15700.1,  15800.1,  15900.1, 

16000.1,  16100.1,  16200.1,  16300.1,  16400.1,  16500.2, 

16500.5,  18600.1,  18800.1,  18900.1,  19000.2,  19100.2, 

19200.2,  19300.2,  19400.2.  19600.1, 19600.8,  19600.14 

Double  Notch  Bend  2000.3,  7000.2, 14700.2, 

14700.11,  14700.20,  14800.2,  14800.11,  14800.2'' 

14900.2,  14900.11,  15000.2,  15000.11.  i5v^.20. 

15100.2,  15100.11,  15100.20,  15200.2,  15200.11 

Dynamic  Tear  '2000.8. 7100.5. 7200.5, -''0^'  n. 

7200.15,  7300.5,  7800.5,  7900.5.  9000.7,  9100.7, 

12500.5,  12600.9-12600.13, 12700.6,  12800.4,  12900.4, 

13000.4,  13100.4,  133C0.4.  I.^ICO.  i,  13500.4,  13600.4. 

15300.5,  15400.5,  15500.6,  15600.5,  15700.7,  15800.7. 

15900.5,  16000.5,  16100.7,  16200.5.  16300.5,  16400.5, 

16600.6,  17000.5,  17000.10,  17200.5,  17200.10, 
17200.15, 17200.20, 17200.25,  17200.30,  17200.35, 
17200.40,  17200.45,  17900.5,  17900.10,  17900.15, 

17900.20,  17900,25,  17900. .30,  17900.35,  17900.40, 
17900.45,  18000.5,  18000.10,  18100.5,  18100.10, 

18300.5,  18300.10,  18300.15,  18300,20,  18300.25, 
18300.30,  18300.35, 18300.40,  18300.45, 18600.5, 
18700.4,  18800.5,  18900.5,  19000.6,  19100.6,  19200.6, 

19300.6,  19400.6,  19500.2,  19600.5, 19600.12,  19600.20 
Flat  13800.1-13800.2 

Full  1100.2,  1200.2,  1300.2,  1400.2, 1500.2,  1600.2, 

1700.2,  1800.2,  1900.2  ,  2000.4  ,  2100.1-2100.3. 

2100.6,  2200.1-2200.3,  2200.6,  2300.1-2300.3,  2300.6, 

2400.1-2400,3,  2400,6,  2400.9,  2400.12,  2400.15, 

2400.18,  2500.2-2500.4,2500.7,  2500.10,  2500.13, 

2500.16,  2600.1-2600.3,  2600.6,  2600.9,  2600.12, 
2600.15,  2600.18,  2700.2-2700.4, 2700.7, 2700.10, 
2700.13,  2700.16,  2800.3,  2800.6,  2900.3,  2900,6, 

3000.3,  3000.6,  3100.2-3100.10,  3200.2-320g.20, 

3700.2,  3800.2,  3900.2,  4000.2,  4100.2,  4200,2, 


4300.2  ,  4400.2, 
4900,2,  5000.2, 

5500.2  ,  5600.2, 

6100.2  ,  6200.2, 


4500.2  ,  4600.2  ,  4700.2, 

5100.2  ,  5200.2  ,  5300.2, 

5700.2  ,  5800.2  ,  5900.2, 

6300.2  ,  6400.1,  6400.4, 


4800.2, 

5400.2, 

6000.2, 
6400.7, 


6400.10,  6400.13, 6400.16,  6400.19-6400.21 , 6500.2- 


6500.4, 6600.2-6600.4, 6700.2-6700.4, 6800.2-6800.4, 


6900.1,  7000.5,  7100.2,  7200.2,  7200.8,  7200.13, 

7300.2,  7400.2-7400.10,  7500.2-7500.20,  7600.2- 

7600.20,  7700.2-7700.20,  7800.3,  7900.3,  8000.2- 

8000.4. 8100.2- 8100.4, 8200.2-8200.4, 8300.2-8300.4, 

8400.1 . 8500.2- 8500.4, 8600.2-8600.4, 8700.2-8700.4, 

8800.2- 8800.4,  8900.1,  9000.2,  9100.3,  9200.2- 

9200.20,  9300.2-9300.20,  10100.2, 10300.2, 10300.5, 

10400.2. 10500.2- 10500.6, 10600.1,  10700.2-10700.4, 

10800.2- 10800.6, 10900.2-10900.6, 1 1000.2-1 1000.6, 

11100.1. 11200.2. 11200.5. 11500.4- 11500.6, 11800.2, 

11800.5. 11900.2- 11900.4, 12000.2,  12100.2,  12200.2, 

12300.2- 12300.14,  12400.2, 12500.3, 12600.3,  12600.6, 

12700.3. 12800.2,  12900.2,  13000.2,  13100.2,  13200.2, 

13300.2,  13400.2,  13500.2,  13600.2,  13700.2,  13800.8- 

13800.32. 13900.2- 13900.22, 14100.5-14100.9, 14700.4- 

14700.6,  14700.9,  14700.13-14700.15,  14700.18, 

14700.22- 14700.24,  14700.27,  14800.4-14800.6, 

14800.9,  14800.13-14800.15, 14800.18,  14800.22- 
14800.24, 14800.27,  14900.4-14900.6, 14900.9, 14900.13- 

14900.15. 14900.18,  15000.4-15000.6, 15000.9, 15000.13- 

15000.15. 15000.18,  15000.22-15000.24,  15000.27, 

15100.4- 15100.6, 15100,9,  15100.13-15100.15, 15100.18, 

15100.22- 15100.24,  15100.27,  15200.4-15200.6, 

15200.9,  15200.13-15200,15,  15200.18,  15300.2, 

15400.2,  15500.2,  15600,2,  15700.3,  15800.3, 15900.3, 

16000.2,  16100.3, 16200.2,  16300.2,  16400.2,  16500.3, 

16500.6,  16700,2,  16700.6,  16700.9,  16700  12, 16700.15, 

16700.18. 16700.21,  16700,24, 16700.27, 16800.2, 

16800.6,  16900.2, 16900.6,  17000.2,  17000.8,  17100.2, 

17100.6,  17100.9,  17100.12,  17100.15,  17100.18, 

17200.2,  17200.8,  17200.13,  17200.18,  17200.23, 

17200.28,  17200.33,  17200.38,  17200.43,  17300.2, 

17300.6,  17300.9,  17300.12,  17300.15,  17300.18, 

17400.2,  17400.6,  17400.9,  17400.12,  17400.15, 

17400.18,  17400.21,  17400.24,  17400.27,  17500.2, 

17500.6,  17500.9,  17500.12  17500.15,  17500.18, 

17600.2. 17600.6. 17700.2,  7700.6,  17700.9,  17700.12, 

17700.15. 17700.18,  17700.21, 17700.24, 17700.27, 

,  17800.2, 178C  .6,17900.2,17900.8,17900.13,17900.18, 

17900.23. 17900.28.  17900.33, 17900.38, 17900.43, 
18000.2, 18000.8, 18100.2, 18100.8,  18200.2, 18200.6, 

18200.9,  18200.12, 18200.15,  18200.18,  18200.21, 
18200.24,  18200.27,  18300.2,  18300.8,  18300.13, 
18300.18, 18300.23,  18300.28,  18300.33, 18300.38, 
18300.43,  18400.2,  18400.6,  18400.9,  18400.12, 

18400.15. 18400.18. 18400.21,  18400.24, 18400.27, 

18500.2. 18500.6,  18600.3,  18700.2, 18800.3,  18900.3, 
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19000.4,  19100.4,  19200.4,  19300.4,  19400.4, 19500.5, 

19600.3,  19600.10,  19600.16-19600.18 

P-1  1000.14, 1100.6,  1200.6, 1300.6, 1400.6,  1500.6, 

1600.6,  1700.6,  1800.6,  1900.6,  13800.7,  14100.2 

P-2  10600.4,  10700.7,  11 100.4, 1 1800.4,  11900.C 

P-3  7100.4,  7200.4,  7200.10,  10000.5,  10100.5 

Round  2800.1-2800.2,  2900.1-2900.2,  3000.1- 

3000.2,  7100.1,  7200.1,  7200.7,  14100.1,  14100.4 
SSC-276  Reference  7ioo.i-7ioo.6 
Standard  Method 

813  18300.2, 18700.1, 18800.2, 18900.2, 19600.2, 

19600.9,  19600.15 

ABS  Sec43  2800.3,  2800.6,  2900.3,  2900.6, 

3000.3,  3000.6 

BS131H2  14700.4-14700.6, 14700.9,  14700.13- 

14700.15. 14700.18. 14700.22- 14700.24, 14700.27, 

14800.4-14800.6, 14800.9,  14800.13-14800.15, 14800.18, 

14800.22- 14800.24,  14800.27,  14900.4-14900.6, 

14900.9,  14900.13-14900.15,  14900.18,  15000.4- 

15000.6,  15000.9,  15000.13-15000.15,  15000.18, 

15000.22- 15000.24,  15000.27,  15100.4-15100.6, 

15100.9,  15100.13-15100.15, 15100.18, 15100.22- 
15100.24,  15100.27, 15200.4-15200.6, 15200.9,  15200.13- 
15200.15,  15200.18 

BS57  6  2  7000.2,13800.34-13800.37,13900.24- 

13900.26, 14200.2-14200.5, 14300.2-14300.5, 14400.2- 

14400.5,  14500.2-14500.5,  14600.2-14600.5, 14700.2, 

14700.11,  14700.20,  14800.2,  14800.11, 14800.20, 

14900.2,  14900.11,  15000.2,  15000.11,  15000.20, 

15100.2,  15100.11,  15100.20,  15200.2,  15200.11 

E  208  1000.14,  1100.6,  1200.6,  1300.6,  1400.6, 

1500.6,  1600.6,  r/00.6,  1800.6,  1900.6,  2000.7, 

3300.1,  3400.1,  3500.1,  3600.1,  3700.1,  3800.1, 

3900.1,  4000.1,  4100.1,  4200.1,  4300.1,  4400.1, 

4500’,  4600.1,  4700.1,  4800.1,  4900.1,  5000.1, 

5100.1,  5200.1,  5300.1,  5400.1,  5500.1,  5600.1, 

5700.1,  5800.1,  5900.1,  6000.1,  6100.1,  6200.1, 

6300.1,  7100.4,  7200.4,  7200.10,  13800.7 

E  23  7100.2, 16500.3,  16500.6,  18600.3, 18700.2, 

18800.3,  18900.3,  19000.4,  19100.4,  19200.4, 19300,4, 

19400.4,  19600.3,  19600.10,  19600.16-19600.18 

E  60  4  2000.8,  7100.5,  7200.5,  7200.11,  7200.15, 

18600.5,  18700.4,  13800.5,  18900.5,  19000.6,  19100.6, 

19200.6,  19300.6,  19400.6,  19600.5, 19600.12, 19600.20 

E  8  7100.1,  7200.1,  7200.7,  16500.2,  16500.5, 

18600.1,  18800.1,  18900.1,  19000.2, 19100.2, 19200.2, 

19300.2,  19400.2,  19600.1,  19600.8, 19600.14 

E318  12600.2 

E81  3  7800.2,  7900.2,  9000.6,  9100.2,  12500.2, 

12700.2,  15700.2,  15800.2,  15900.2,  16100.2, 19000.3, 

19100.3,  19200.3,  19300.3,  19400.3 
JISZ3121  14600.46-14600.47 

Standard  Year 


1969  1000.14,  18600.1,  18800.1,  18900.1, 19000.2, 

19100.2. 19200.2. 19300.2,  19400.2,  19600.1,  19600.8, 
19600.14 

1972  18600.3, 18700.2, 18800.3, 18900.3, 19600.3, 

19600.10,  19600.16-19600.18 

197  6  7100.5,7200.5,7200.11,7200.15 

197  9  7000.2,  14700.2, 14700.11 , 14700.20, 14800.2, 

14800.11,  14800.20,  14900.2,  14900.11,  15000.2, 

15000.11. 15000.20,  15100.2,  15100.11 , 15100.20, 

15200.2,  15200.11 

1980  18600.5, 18700.4,  18800.5, 18900.5, 19600.5, 

19600.12,  19600.20 

1981  16500.2-16500.6 

198  7  7800.2,  9000.6,  9100.2,  12500.2,  12600.2, 

12700.2,  15700.2,  15800.2,  15900.2,  16100.2 
Sumitomo  Producer  1000.1-1000.3, 1000.6, 1000.9, 

1000.12- 1iaJ0.14,  2800.1-2800.3,  2800.6,  2900.1- 

2900.3,  2900.6,  3000.1-3000.3,  3000.6,  13800.1- 

13800.5,  13800.34,  13900.1,  13900.24,  14000.1, 

14000.4, 14100.1, 14100.4-14100.9, 14200.1,  14300.1, 

14400.1,  14500.1,  14600.1 

Sumitomo  Source  1000.1-1000.3, 1000.6, 1000.9, 

1000.12- 1000.14,  2800.1-2800  3,  2800.6,  2900.1- 

2900.3,  2900.6,  3000.1-3000.3,  3000.6,  13800.1- 

13800.5,  13800.34,  13900.1,  13900.24,  14000.1, 

14000.4, 14100.1, 14100.4-14100.9, 14200.1,  14300.1, 

14400.1,  14500.1,  14600.1 

Surface  Location  wrt  Surface  14700.1, 14700.1 1, 

14700.20,  14800.1,  14800.11,  14800.20,  14900.1, 

14900.11,  15000.1,  15000.11,  15000.20,  15100.1, 

15100.11,  15100.20, 15200.1,  15200.11 
SWRI  Source  7ioo.i,  7200.1 

T 

T  Location  1000.1-1000.3, 1000.9, 1000.12-1000.14 

T  Lot  ID  4700.1-4700.3 

Tensile  Test  Type  1000.1-1000.2, 1100.1, 1200.1, 

1300.1,  1400.1,  1500.1,  1600.1,  1700.1,  1800.1, 

1900.1. 2000.1,  2100.1-2100.2,  2200.1-2200.2,  2300.1- 

2300.2,  2400.1-2400.2,  2600.1-2600.2, 2800.1-2800.2, 

2900.1- 2900.2,3000.1-3000.2, 3100.1,7000.1,7100.1, 

7200.1,  7200.7,  7300.1,  7400.1,  7600.1,  7800.1, 

7900.1,  9000.1,  9100.1,  9200.1,  9400.1,  9500.1, 

9500.4,  9600.1,  9600.4,  9600.7,  9700.1,  9700.4, 

9800.1. 9900.1,  9900.4, 10000.1, 10100.1, 10200.1, 

10300.1. 10300.4. 10400.1. 10500.1. 10700.1. 10800.1, 

10900.1. 11000.1. 11200.1. 11200.4. 11300.1. 11400.1, 

11500.1. 11600.1. 11700.1. 11700.4. 11800.1. 11900.1, 

12000.1. 12100.1. 12200.1,  12300.1, 12400.1, 12500.1, 

12600.1. 12700.1. 12800.1. 12900.1. 13000.1. 13100.1, 

13200.1. 13300.1. 13400.1. 13500.1. 13600.1. 13700.1, 

13800.1- 13800.2, 14100.1, 14100.4,  14500.46-14500.47, 
14600.46-14600.47,  14700.3,  14700.8,  14700.12, 
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14700.17,  14700.21,  14700.26,  14800.3,  14800.8, 

14800.12. 14800.17. 14800.21,  14800.26, 14900.3, 

14900.8,  14900.12,  14900.17,  1S000.3,  1S000.8, 

15000.12. 15000.17. 15000.21,  15000.26, 15100.3, 

15100.8. 15100.12. 15100.17. 15100.21. 15100.26, 

15200.3,  15200.8,  15200.12,  15200.17,  15300.1, 

15400.1. 15500.1. 15600.1. 15700.1. 15800.1. 15900.1, 

16000.1. 16100.1. 16200.1. 16300.1. 16400.1. 16500.2, 
16500.5, 16600.5, 16700.1, 16700.5, 16700.8, 16700.11, 

16700.14. 16700.17. 16700.20. 16700.23. 16700.26, 

16800.1. 16800.5. 16900.1. 16900.5,  17000.1, 17000.7, 

17100.1,  17100.5,  17100.8,  17100.11,  17100.14, 

17100.17,  17200.1,  17200.7,  17200.12,  17200.17, 

17200.22, 17200.27, 17200.32, 17200.37, 17200.42, 

17300.1,  17300.5,  17300.8,  17300.11,  17300.14, 

17300.17,  17400.1,  17400.5,  17400.8,  17400.11, 

17400.14. 17400.17. 17400.20. 17400.23,  17400.26, 

17500.1,  17500.5,  17500.8,  17500.11,  17500.14, 

17500.17. 17600.1. 17600.5. 17700.1. 17700.5. 17700.8, 

17700.11 . 17700.14. 17700.17. 17700.20. 17700.23, 

17700.26. 17800.1. 17800.5. 17900.1. 17900.7. 17900.12, 

17900.17. 17900.22. 17900.27. 17900.32. 17900.37, 
17900.42, 18000.1, 18000.7,  18100.1, 18100.7, 18200.1, 

18200.5,  18200.8,  18200.11,  18200.14,  18200.17, 
18200.20,  18200.23,  18200.26,  18300.1,  18300.7, 

18300.12. 18300.17. 18300.22,  18300.27, 18300.32, 

18300.37,  18300.42,  18400.1,  18400.5,  18400.8, 

18400.11. 18400.14. 18400.17. 18400.20. 18400.23, 

18400.26. 18500.1. 18500.5. 18600.1. 18800.1. 18900.1, 

19000.2. 19100.2. 19200.2. 19300.2,  19400.2, 19500.1, 

19600.1,  19600.8,  19600.14 

Test  T3rpe 

Cbarpy  V  Impact  1000.3, 1000.6,  iodo.9, 

1000.12,  1100.2,  1200.2,  1300.2,  1400.2,  1500.2, 

1600.2,  1700.2,  1800.2,  1900.2,  2000.4,  2100.3, 

2100.6,  2200.3,  2200.6,  2300.3,  2300.6,  2400.3, 

2400.6,  2400.9,  2400.12,  2400.15,  240b.l8,  2500.2- 

2500.4,  2500.7, 2500.10,  2500.13,  2500.16,  2600.3, 

2600.6,  2600.9,  2600.12,  2600.15,  2600.18,  2700.2- 

2700.4,  2700.7,  2700.10,  2700.13,  2700.16,  2800.3, 

2800.6,  2900.3,  2900.6,  3000.3,  3000.6,  3100.2- 

3100.10,  3200.2-3200.20,  3300.2,  3400.2,  3500.2, 

3600.2,  3700.2,  3800.2,  3900.2,  4000.2,  4100.2, 

4200.2,  4300.2,  4400.2,  4500.2,  4600.2,  4700.2, 

4800.2,  4900.2,  5000.2,  5100.2,  5200.2,  5300.2, 

5400.2,  5500.2,  5600.2,  5700.2,  5800.2,  5900.2, 

6000.2,  6100.2,  6200.2,  6300.2,  6400.1,  6400.4, 

6400.7. 6400.10,  6400.13  6400.16, 6400.19-6400.21, 

6500.2- 6500.4, 6600.2-6600.4, 6700.2-6700.4, 6800.2- 

6800.4,  6900.1,  7000.5,  7100.2,  7200.2,  7200.8, 

7200.13,  7300.2,  7400.2-7400.10,7500.2-7500.20, 

7600.2- 7600.20,  7700.2-7700.20,  7800.3,  7900.3, 

8000.2- 8000.4, 8100.2-8100.4, 8200.2-8200.4, 8300.2- 


8300.4.8400.1. 8500.2- 8500.4, 8600.2-8600.4, 8700.2- 

8700.4,  8800.2-8800.4,  8900.1,  9000.2,  9100.3, 

9200.2- 9200.20,  9300.2-9300.20,  9400.2,  9500.2, 

9500.5,  9600.2,  9600.5,  9'^00.2,  9700.5-9700.9, 

9800.2,  9900.2,  9900.5-9900.9,  10000.2,  10100.2, 

10200.2- 10200.10, 10300.2, 10300.5, 10«)0.2, 10500.2- 

10500.6. 10600.1. 10700.2- 10700.4, 10800.2-10800.6, 

10900.2- 10900.6, 1 1000.2-1 1000.6, 1 1 100.1,  1 1200.2, 

11200.5. 11300.2. 11400.2,  11500.2-11500.6, 11600.2, 

11700.2. 11700.5. 11800.2. 11800.5. 11900.2- 11900.4, 

12000.2. 12100.2. 12200.2. 12300.2- 12300.14, 12400.2, 

12500.3. 12600.3. 12600.6,  12700.3, 12800.2,  12900.2, 

13000.2. 13100.2. 13200.2,  13300.2, 13400.2,  13500.2, 
13600.2, 13700.2, 13800.3-13800.5, 13800.8-13800.32, 

13900.2- 13900.22, 14000.4-14000.22, 14100.5-14100.9, 

14200.6- 14200.48, 14300.6-14300.48, 14400.6-14400.48, 

14500.6- 14500.44, 14600.6-14600.44, 14700.4-14700.6, 

14700.9. 14700.13- 14700.15, 14700.18, 14700.22- 

14700.24. 14700.27. 14800.4- 14800.6, 14800.9, 14800.13- 

14800.15.14800.18. 14800.22- 14800.24, 14800.27, 

14900.4- 14900.6, 14900.9,  14900.13-14900.15, 14900.18, 

15000.4- 15000.6, 15000.9,  15000.13-15000.15, 15000.18, 

15000.22- 15000.24,  15000.27,  15100.4-15100.6, 

15100.9. 15100.13- 15100.15, 15100.18, 15100.22- 

15100.24. 15100.27. 15200.4- 15200.6, 15200.9, 15200.13- 

15200.15,  15200.18,  15300.2,  15400.2,  15500.2, 

15600.2. 15700.3. 15800.3,  15900.3, 16000.2, 16100.3, 
16200.2, 16300.2, 16400.2, 16500.3, 16*00.6, 16600.2, 

16700.2,  16700.6,  16700.9,  16700.12,  16700.15, 

16700.18. 16700.21,  16700.24, 16700.27, 16800.2, 

16800.6. 16900.2. 16900.6. 17000.2. 17000.8. 17100.2, 

17100.6,  17100.9,  17100.12,  17100.15,  17100.18, 

17200.2,  17200.8,  17200.13,  17200.18,  17200.23, 
17200.28, 17200.33,  17200.38, 17200.43, 17300.2, 

17300.6,  17300.9,  17300.12,  17300.15,  17300.18, 

17400.2,  17400.6,  17400.9,  17400.12,  17400.15, 

17400.18. 17400.21,  17400.24, 17400.27, 17500.2, 

17500.6,  17500.9,  17500.12,  17500.15,  17500.18, 
17600.2, 17600.6, 17700.2, 17700.6, 17700.9, 17700.12, 

17700.15.17700.18. 17700.21. 17700.24. 17700.27, 
17800.2, 17800.6, 17900.2. 17900.8, 17900.13, 17900.18, 

17900.23. 17900.28. 17900.33. 17900.38. 17900.43, 

18000.2. 18000.8. 18100.2. 18100.8. 18200.2. 18200.6, 

18200.9. 18200.12. 18200.15. 18200.18. 18200.21, 
18200.24,  18200.27,  18300.2,  18300.8,  18300.13, 
18300.18, 18300.23, 18300.28, 18300.33, 18300.38, 

18300.43,  18400.2,  18400.6,  18400.9,  18400.12, 

18400.15. 18400.18. 18400.21. 18400.24. 18400.27, 

18500.2. 18500.6. 18600.3. 18700.2. 18800.3. 18900.3. 

19000.4. 19100.4. 19200.4. 19300.4. 19400.4. 19500.5, 

19600.3,  19600.10,  19600.16-19600.18 
Dynamic  Tear  2000.8, 7ioo.5, 7200.5, 7200.11, 

7200.15,  7300.5,  7800.5,  7900.5,  9000.7,  9100.7, 


Index 


XXIX 


’  2500.5, 12600.9-12600.13, 12700.6, 12800.4, 12900.4, 

13000.4,  13100.4, 13300.4, 13400.4, 13500.4, 13600.4, 

15300.5. 15400.5,  15500.6, 15600.5, 15700.7, 15800.7, 

15900.5. 16000.5,  16100.7, 16200.5, 16300.5, 16400.5, 

16600.6,  17000.5,  17000.10,  17200.5,  17200.10, 
17200.15, 17200.20, 17200.25, 17200.30, 17200.35, 
17200.4C,  17200.45, 17900.5,  17900.10, 17900.15, 
17900.20, 17900.25, 17900.30, 17900.35, 17900.40, 
17900.45,  18000.5,  18000.10,  18100.5,  18100.10, 

18300.5,  18300.10, 18300.15, 18300.20, 18300.25, 

18300.30. 18300.35. 18300.40. 18300.45. 18600.5, 

18700.4. 18800.5. 18900.5. 19000.6. 19100.6. 19200.6, 

19300.6. 19400.6,  19500.2, 19600.5, 19600.12, 19600.20 

Fracture  Toughness  2000.3, 7000.2, 7800.2, 

7900.2. 9000.6,  9100.2, 12500.2,  12600.2,  12700.2, 
13800.34-13800.37, 13900.24-13900.26, 14000.2- 

14000.3. 14100.3. 14200.2- 14200.5, 14300.2-14300.5, 

14400.2- 14400.5, 14500.2-14500.5, 14600.2-14600.5, 

14700.2,  14700.11,  14700.20,  14800.2,  14800.11, 


14800.20,  14900.2,  14900.11,  15000.2,  15000.11, 

15000.20,  15100.2,  15100.11,  15100.20,  15200.2, 

15200.11, 15700.2, 15800.2,  15900.2, 16100.2, 16600.1, 


18600.2,  18700.1,  18800.2, 18900.2,  19000.3, 19100.3, 


19200.3,  19300.3,  19400.3,  19600.2, 19600.9, 19600.15 


Nil  Ductilty  Transition  1000.14, 1100.6, 


1200.6,  1300.6, 

1800.6,  1900.6, 

3600.1,  3700.1, 

4200.1,  4300.1, 

4800.1,  4900.1, 

5400.1,  5500.1, 

6000.1,  6100.1, 


1400.6,  1500.6, 

2000.7,  3300.1, 

3800.1,  3900.1, 

4400.1,  4500.1, 

5000.1,  5100.1, 

5600.1,  5700.1, 

6200.1,  6300.1, 


1600.6,  1700.6, 
34p0.1,  3500.1, 

4000.1,  4100.1, 

4600.1,  4700.1, 

5200.1,  5300.1, 

5800.1,  5900.1, 
7100.4,  7200.4, 


7200.10, 10000.5,  10100.5,  10600.4, 10700.7, 11100.4, 


11800.4,  11900.6,  13800.7,  14100.2 

Tensile  1000.1-1000.2,  lioo.l,  1200.1, 1300.1, 

1400.1,  1500.1,  1600.1,  1700.1,  1800.1,  1900.1, 

2000.1. 2100.1- 2100.2,  2200.1-2200.2,  2300.1-2300.2, 

2400.1- 2400.2, 2600.1-2600.2, 2800.1-2800.2,2900.1- 

2900.2,  3000.1-3000.2,  3100.1,  7000.1,  7100.1, 

7200.1,  7200.7,  7300.1,  7400.1,  7600.1,  7800.1, 

7900.1,  9000.1,  9100.1,  9200.1,  9400.1,  9500.1, 

9500.4,  9600.1,  9600.4,  9600.7,  9700.1,  9700.4, 

9800.1.9900.1.9900.4. 10000.1. 10100.1. 10200.1, 
10.V)C.1, 10300.4, 10400.1, 10500.1, 10700.1, 10800.1, 

10900.1,  11000.1, 11200.1, 11200.4, 11300.1, 11400.1, 

11500.1,  11600.1,  11700.1,  11700.4,  11800.1, 11900.1, 

12000.1,  12100.1,  12200.1, 12300.1, 12400.1, 12500.1, 

12600.1,  12700.1,  12800.1, 12900.1, 13000.1, 13100.1, 

13200.1. 13300.1. 13400.1. 13500.1. 13600.1. 13700.1, 

13800.1- 13800.2, 14100.1,  14100.4, 14500.46-14500.47, 
14600.46-14600.47,  14700.3,  14700.8,  14700.12, 

14700.17,  14700.21,  14700.26,  14800.3,  14800.8, 
14800.12,  14800.17, 14800.21,  14800.26,  14900.3, 


14900.8,  14900.12,  14900.17,  15000.3,  15000.8, 

15000.12. 15000.17,  15000.21, 15000.26, 15100.3, 

15100.8. 15100.12. 15100.17. 15100.21. 15100.26, 
15200.3,  15200.8,  15200.12,  15200.17,  15300.1, 

15400.1. 15500.1. 15600.1. 15700.1. 15800.1. 15900.1, 

16000.1. 16100.1. 16200.1,  16300.1, 16400.1, 16500.2, 

16500.5. 16600.5. 16700.1. 16700.5,  16700.8, 16700.11, 

16700.14. 16700.17. 16700.20. 16700.23. 16700.26, 

16800.1. 16800.5. 16900.1. 16900.5. 17000.1. 17000.7, 

17100.1,  17100.5,  17100.8,  17100.11,  17100.14, 

17100.17,  17200.1,  17200.7,  17200.12,  17200.17, 
17200.22, 17200.27,  17200.32, 17200.37, 17200.42, 

17300.1,  17300.5,  17300.8,  17300.11,  17300.14, 

17300.17,  17400.1,  17400.5,  17400.8,  17400.11, 

17400.14. 17400.17. 17400.20. 17400.23. 17400.26, 

(  17500.1,  17500.5,  17500.8,  17500.11,  17500.14, 

17500.17. 17600.1. 17600.5,  17700.1, 17700.5, 17700.8, 

17700.11. 17700.14. 17700.17. 17700.20. 17700.23, 

17700.26. 17800.1. 17800.5,  17<  JO.l,  17900.7, 17900.12, 

17900.17. 17900.22. 17900.27. 17900.32. 17900.37, 

17900.42. 18000.1. 18000.7,  18100.1, 18100.7, 18200.1, 

18200.5,  18200.8,  18200.11,  18200.14,  18200.17, 

18200.20,  18200.23,  18200.26,  18300.1,  18300.7, 
18300.12, 18300.17, 18300.22, 18300.27, 18300.32, 

18300.37,  18300.42,  18400.1,  18400.5,  18400.8, 

18400.11. 18400.14. 18400.17. 18400.20. 18400.23, 

18400.26. 18500.1. 18500.5,  18600.1, 18800.1, 18900.1, 

19000.2. 19100.2. 19200.2. 19300.2. 19400.2. 19500.1, 

19600.1,  19600.8,  19600.14 

Top  Composition  Position  2100.1-2100.5,2200.1- 

2200.5,  2300.1-2300.8,  2400.1-2400.5,2400.9-2400.11, 
2400.15-2400.17, 2500.1-2500.18,  2600.1-2600.5, 
2600.9-2600.1 1 , 2600.1 5-2600.1 7,  2700.1-2700.18, 

2800.1- 2800.5,  2900.1-2900.5,  3000.1-3000.5 
Top  Ingot  Position  2100.1-2100.3, 2200.1-2200.3, 

2300.1- 2300.3,  2400.1-2400.3,  2400.9,  2400.15, 

2500.1,  2600.1-2600J,  2600.9,  2600.15,  2700.1, 

16700.1. 16800.1. 16900.1. 17000.1. 17100.1. 17200.1, 

17300.1. 17400.1. 17500.1. 17600.1. 17700.1. 17800.1, 

17900.1. 18000.1. 18100.1. 18200.1. 18300.1. 18400.1, 
18500.1 

IVansverse  Location  wrt  Weld  14500.46- 

14500.47,  14600.46-14600.47 

TSAW  Weld  Type  14000.1-14000.22, 14400.1- 

14400.48,  14600.1-14600.47 

TW8544  Filler  Name  6400.16, 6400.i9-6400.2i, 

6700.1,  6700.4,  6800.1,  6800.4,  8300.1,  8300.4, 

8500.1,  8500.4,  8800.1,  8800.4 


u 

U  Groove  Joint  Preparation  2500.1,2500.4, 

2500.7,  2500.10,  2500.13,  2500.16,  2700.1,  2700.4, 

2700.7,  2700.10,  2700.13,  2700.16 


Index 


XXX 


Un  Kansas  Source  rooo.l 

US  Steel  Producer  3l00.i,  3200.1, 6500.i,6600.i, 

6700.1,  6800.1,  6900.1,  7000.1,  7400.1,  7500.1, 

7600.1,  7700.1,  8000.1,  8100.1,  8200.1,  8300.1, 

8400.1,  8500.1,  9200.1,  9300.1 

US  Steel  Source  3100.1, 3200.1, 7400.1,  7500.1, 

7600.1,  7700.1,  9200.1,  9300.1 

US>43  Flux  Name  2500.1, 2500.4, 2500.7, 2500.10, 

2500.13,  2500.16,  2700.1,  2700.4,  2700.7,  2700.10, 

2700.13,  2700.16 

USN  6/9  Reference  18600. 1-I86OO.6, 18700.1- 

18700.5,  18800.1-18800.6, 18900.1-18900.6, 19000.1- 

19000.7. 19100.1- 19100.7, 19200.1-19200.7, 19300.1- 

19300.7,  19400.1-19400.7,  19600.1-19600.21 

USN  9/9  Reference  12800.1-12800.5, 12900.1- 

12900.5,  13000.1-13000.5, 13100.1-13100.5, 13200.1- 

13200.3. 13300.1- 13300.5, 13400.1-13400.5, 13500.1- 

13500.5,  13600.1-13600.5,  13700.1-13700.3 

USN  Source  12800.1,  12900.1,  13000.1,  13100.1, 

13200.1,  13300.1, 13400.1,  13500.1, 13600.1, 13700.1, 

18600.1,  18700.1,  18800.1,  18900.1,  19000.1, 19100.1, 

19200.1,  19300.1,  19400.1,  19600.1,  19600  7 
USN-1  Reference  16700.1-16700.28,  I6800.1- 

16800.7,  16900.1-16900.7, 17000.1-17000.11, 17100.1- 
17100.19,  17200.1-17200.46,  17300.1-17300.19, 

1  •'400. 1-1 7400.28, 17500.1-17500.19, 17600.1-17600.7, 

17700.1- 17700.28, 17800.1-17800.7, 17900.1-17900.46, 

18000.1- 18000.11, 18100.1-18100.11, 18200.1-18200.28, 

18300.1- 18300.46, 18400.1-18400.28, 18500.1-18500.7 

V 

V  Groove  Joint  Preparation  3200.1,3200.4- 

3200.20,  7500.1,  7500.4-7500.20,  7700.1,  7700.4- 

7700.20,  9700.7-9700.9,  9900.7-9900.9,  10200.8^ 

10200.10. 14700.1- 14700.3, 14700.6-14700.8, 14700.11- 

14700.12. 14700.15- 14700.17, 14700.20-14700.21, 

14700.24- 14700.26, 14800.1-14800.3,14800.6-14800.8, 

14800.11- 14800.12, 14800.15-14800.17, 14800.20- 

14800.21,  14800.24-14800.26,  14900.1-14900.3, 

14900.6- 14900.8,  14900.11-14900.12,  14900.15- 

14900.17. 15000.1- 15000.3, 15000.6-15000.8, 15000.11- 

15000.12. 15000.15- 15000.17, 15000.20-15000.21, 

15000.24- 15000.26, 15100.1-15100.3, 15100.6-15100.8, 

15100.11- 15100.12, 15100.15-15100.17, 15100.20- 

15100.21,  15100.24-15100.26,  15200.1-15200.3, 

15200.6- 15200.8,  15200.11-15200.12,  15200.15- 
15200.17 

Vertical  Welding  Position  6400.4, 6400.7, 6400.io, 

6400.13,  6400.16, 6400.19-6400.21, 6500.1, 6500.4, 

6600.1,  6600.4,  6700.1,  6700.4,  6800.1,  6800.4, 

8000.1,  8000.4,  8100.1,  8100.4,  8200.1,  8200.4, 

8300.1,  8300.4,  8500.1,  8500.4  ,  8600.1,  8600.4, 

8700.1,  8700.4,  8800.1,  8800.4 


Vert-Up  Welding  Position  10500.4-1 0500.6, 
12300.8-12300.14 

w 

W  Final  Processing  19000.1,  i9ioo.i,  I9200.i, 
19300.1,  19400.1 

W  Hekt  Treatment  i9000.i,  i9ioo.i,  19200.1, 

19300.1,  19400.1 

W36  Filler  Name  I3900.i,  13900.4-13900.26, 

14000.1- 14000.22, 14300.1-14300.48, 14400.1-14400.48, 

14500.1- 14500.47,  14600.1-14600.47 

Weld  Type 

ESW  6400.4,  6400.7,  6500.1,  6500.4,  8000.1, 

8000.4,  8600.1,  8600.4 

FCA  14700.1-14700.3, 14700.6-14700.8,  14700.11- 

14700.12. 14700.15- 14700.17, 14700.20-14700.21, 

14700.24- 14700.26, 14800.1-14800.3, 14800.6-14800.8, 

14800.11- 14800.12, 14800.15-14800.17, 14800.20- 

14800.21,  14800.24-14800.26,  14900.1-14900.3, 

14900.6- 14900.8,  14900.11-14900.12,  14900.15- 

14900.17. 15000.1- 15000.3,  15000.6-15000.8, 15000.11- 

15000.12. 15000.15- 15000.17, 15000.20-15000.21, 

15000.24- 15000.26, 15100.1-15100.3, 15100.6-15100.8, 

15100.11- 15100.12, 15100.15-15100.17, 15100.20- 

15100.21,  15100.24-15100.26,  15200.1-15200.3, 

15200.6- 15200.8,  15200.11-15200.12,  15200.15- 
15200.17 

NGESW  6400.10,6400.13,6400.16,6400.19- 

6400.21,  6600.1,  6600.4,  6700.1,  6700.4,  6800.1, 

6800.4,  8110.1,  8100.4,  8200.1,  8200.4,  8300.1, 

8300.4,  3500.1,  8500.4,  8700.1,  8700.4,  8800.1, 

8800.4 

SAW  2500.1,  2500.4,  2500.7,  2500.10,  2500.13, 

2500.16,  2700.1,  2700.4,  2700.7,  2700.10,  2700.13, 

2700.16,  3200.1,  3200.4-3200.20,  7200.7-7200.8, 

7200.13,  7500.1,  7500.4-7500.20,  7700.1,  7700.4- 

7700.20. 9300.1.9300.4- 9300.20, 10200.4-10200.6, 

10800.4- 10800.6, 10900.4-10900.6, 11000.4-11000.6, 

11500.4- 11500.6, 12300.4-12300.6, 13900.1, 13900.4- 
13900.26,  14300.1-14300.48,  14500.1-14500.47 

SMA  3100.2-3100.10,  7400.2-7400.10,  7600.2- 

7600.20, 9200.2-9200.20, 13800.8-13800.36, 14200.1- 

14200.48. 16500.1,  16500.5,  19000.1, 19100.1, 19200.1, 

19300.1,  19400.1,  19600.7,  19600.14 

SMAW  9700.7-9700.9, 10200.8-10200.10, 10500.4- 

10500.6,  12300.8-12300.14 
SMAW/SAW  9900.7-9900.9 

TSAW  14000.1-14000.22, 14400.1-14400.48, 14600.1- 
14600.47 

Welding  Position 

IG  14800.11-14800.12.  14800.15-14800.17 

2G  14700.11-14700.12, 14700.15-14700.17, 14800.20- 

14800.21,  14800.24-14800.26 


Index 


XXXI 


3G  14700.20-14700.21,14700.24-14700.26,14900.1- 

14900.3,  1 4900.6- 1 4900.8, 1 5000.20-1 5000.21 , 1 5000.24- 

15000.26, 15100.1-15100.3, 15100.6-15100.8, 15100.20- 
15100.2.,  15100.24-15100.26, 15200.11-152<)0.12, 
15200.15-15200.17 

4G  14800.1-14800.3,14800.6-14800.8,14900.11- 

14900.12,  14900.15-14900.17 
Downhand  7200.7-7200.8,  7200;13,  13800.8- 
13800.36,  13900.1,  13900.4-13900.26,  14000.1- 
14000.22, 16500.1, 16500.5,  19000.1, 19100.1, 19200.1, 


16300.1,  16400.1 

1980  9000.1,9100.1 

1981  17400.1,  17400.11,  17400.20 

1982  12600.1, 16700.1,  16700.11, 16700.20,  16800.1, 

16800.5, 16900.1, 16900.5, 17000.1, 17000.7,  17100.1, 

17100.11,  17200.1,  17200.17,  17200.32,  17300.1, 

17300.11,  17500.1,  17500.11,  17600.1,  17600.5, 

17700.1,  17700.11,  17700.20,  17800.1,  17800.5, 

17900.1,  17900.17,  17900.32,  18000.1,  18000.7, 

18100.1,  18100.7,  18200.1,  18200.11,  18200.20, 


19300.1,  19400.1,  19600.7,  19600.14 
Downhand  IG  2500.i,  2500.4, 2500.7, 2500.10, 

2500.13,  2500.16,  2700.1,  2700.4,  2700.7,  2700.10, 

2730.13,  2700.16,  3100.2-3100.10,  3200.1,3200.4- 

3200.20,  7400.2-7400.10,  7500.1, 7500.4-7500.20, 

14200.1- 14200.48, 14300.1-14300.48, 14400.1-14400.48, 

14500.1- 14500.47, 14600.1-14600.47 

Flat  9700.7-9700.9,9900.7-9900.9, 10200.4-10200.10, 

10800.4- 10800.6, 10900.4-10900.6, 11000.4-11000.6, 

11500.4- 11500.6,  12300.4-12300.6 

IG  7600.2-7600.20,  7700.1,  7700.4-7700.20, 9200.2- 

9200.20,  9300.1, 9300.4-9300.20, 14700.1-14700.3, 
14700.6-14700.8, 15000.1-15000.3, 15000.6-15000.8, 


18300.1,  18300.17,  18300.32,  18400.1,  18400.11, 


18400.20,  18500.1,  18500.5,  19500.1 

1983  7800.1,7900.1 

1984  12500.1,  12700.1 

Yes  Did  Specimen  Fracture?  1100.2, 1200.2, 

1300.2,  1400.2,  1500.2,  1600.2,  1700.2,  1800.2, 

1900.2,  2000.4,  2200.6,  2900.3,  2900.6,  3300.2, 

3400.2,  3500.2,  3600.2,  3700.2,  3800.2,  3900.2, 
4000.2  ,  4100.2  ,  4200.2,  4300.2,  4400.2,  4500.2, 

4600.2,  4700.2,  4800.2,  4900.2,  5000.2  ,  5100.2, 

5200.2,  5300.2,  5400.2,  5500.2,  5600.2,  5700.2, 

5800.2,  5900.2,  6000.2,  6100.2,  6200.2,  6300.2, 
6400.1, 6400.4, 6400.7, 6400.10,  6400.13,  6400.16, 


15000.11-15000.12,15000.15-15000.17,15100.11- 


6400.19-6400.21 ,  6500.2-6500.4,  6600.2-6600.4, 


15100.12,  15100.15-15100.17,  15200.1-15200.3, 
15200.6-15200.8 

Vertical  6400.4,  6400.7, 6400.10,  6400.13,  6400.16, 
6400.19-6400.21,  6500.1,  6500.4,  6600.1,  6600.4, 


6700.2- 6700.4, 6800.2-6800.4, 6900.1 , 8000.2-8000.4, 

8100.2- 8100.4, 8200.2-8200.4, 8300.2-8300.4, 8400.1, 

8500.2- 8500.4, 8600.2-8600.4, 8700.2-8700.4, 8800.2- 
8800.4,  8900.1,  14100.5- 14100.9 


6700.1,  6700.4,  6800.1,  6800.4,  8000.1,  8000.4, 

8100.1,  8100.4,  8200.1,  8200.4,  8300.1,  8300.4, 

8500.1,  8500.4,  8600.1,  8600.4,  8700.1,  8700.4, 


8800.1,  8800.4 

Vert-Up  10500.4-10500.6,  12300.8-12300.14 
WJ,3/87  Reference  I6500.i-16500.7 

WJ,7/87  Reference  14700.1-14700.28,14800.1- 

14800.28,  14900.1-14900.19,  15000.1-15000.28, 

15100.1-15100.28,  15200.1-15200.19 


Y 

Year  Produced 

1971  1000.1-1000.3,  1000.6,  1000.9,  1000.12- 

1000.14 

197  2  2100.1-2100.3,  2100.6,  2200.1-2200 J,  2200.6, 

2300.1-2300.3, 2400.1-2400.3, 2400.6,  2400.9,  2400.12, 
2400.15,  2400.18,  2500.1,  2600.1-2600.3,  2600.6, 
2600.9,  2600.12,  2600.15,  2600.18,  2700.1, 2800.1- 

2800.3,  2800.6,  2900.1-2900.3,  2900.6,  3000.1- 

3000.3.  3000.6 

1976  15300.1,  15400.1,  16000.1,  16200.1 

1977  16100.1,  16600.1 

197  8  7300.1,  15500.1,  15600.1,  15900.1 

1979  1100.1,  1200.1,  1300.1,  1400.1,  1500.1, 

1600.1,  1700.1,  1800.1,  1900.1,  15700.1, 15800.1, 
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1  Introduction 

Despite  the  substantial  number  of  data  available  on  the  toughness  of  a  wide  variety  of  steels  which 
may  be  used  for  marine  applications,  including  several  important  studies  by  the  Ship  Structures 
Research  Committee,  there  has  been  no  comprehensive  source  to  which  one  might  go  to  readily  find 
well- documented  numeric  data  for  the  full  range  of  materials  and  types  of  data  of  interest.  The 
Ship  Structures  Committee  and  the  U.S.  Coast  Guard  recently  took  the  steps  needed  to  begin  the 
establishment  of  such  a  source,  with  first  priority  given  to  toughness  data  for  high  strength,  low 
alloy  steels. 

This  handbook  provides  the  initial  compilation  for  the  Marine  Structural  Toughness  Data  Bank, 
a  summary  of  data  from  about  10,000  tensile  and  toughness  tests  of  hundreds  of  samples  repre¬ 
senting  eleven  steels  of  importance  for  marine  applications. 

The  result  of  this  program  is  not  only  a  source  of  reliable  and  well-documented  numeric  data  on 
the  to'ighness  of  steels,  but  also  the  nucleus  of  a  system  which  may  be  expanded  to  include  other 
properties  of  these  steels  and  other  materials  which  might  be  considered  for  such  applications.  The 
source  will  be  of  value  to  all  segments  of  the  Marine  Industry,  commercial  and  military,  and  to  a 
number  of  other  industry  groups  which  utilize  these  steels,  as  well  as  to  the  Steel  Industry  itself. 

Also  of  significant  consequence,  the  program  has  been  carried  out  in  a  manner  and  with  proce¬ 
dures  and  standards  compatible  with  those  in  use  in  the  development  of  machine- readable  databases 
by  groups  such  as  the  National  Materials  Property  Data  Network,  Inc.  (the  MPD  Network),  a  net¬ 
work  of  worldwide  sources  of  data  (Refs.  1,2).  This  assures  the  opportunity  for  easy  and  direct 
interface  and  interchange  of  data  with  many  other  sources  of  numeric  materials  data. 

As  an  added  advantage,  new  searchers  who  might  be  looking  for  the  type  of  data  contained 
herein  but  are  unaware  of  the  Marine  Structural  Toughness  Data  Bank  will  be  directed  to  it  via 
the  online  version  being  established  under  the  name  MARTUF  on  the  MPD  Network.  Such  users 
also  have  access  to  many  other  sources  of  materials  data.  For  additional  information  on  this  mode 
of  access  to  the  Marine  Structural  Toughness  Data  Bank,  please  refer  to  Annex  I  to  this  document. 

2  Scope 

The  scope  of  this  program  was  the  development  of  a  data  bank  on  the  toughness  of  steels  which 
may  be  considered  for  marine  applications  such  as  ship  hulls  and  drilling  structures.  Eleven  steels 
of  importance  to  the  member  organizations  of  the  Ship  Structures  Committee  are  included.  Data 
from  a  variety  of  types  of  toughness  tests  were  included  in  the  database,  including  Charpy  impact, 
fracture  toughness,  nil-ductility  transition,  and  drop-weight  tear  tests.  The  emphasis  of  this  project 
was  on  the  collection  of  data,  not  its  detailed  analysis,  though  efforts  were  made  to  assure  that 
problems  with  identity  of  individual  lots  or  incomplete  reporting  of  test  data  were  dealt  with. 

The  Marine  Toughness  Data  Bank  was  devdoped  both  in  hard  copy,  as  summarized  in  this 
document,  and  in  machine  readable  form.  It  is  available  in  a  searchable  online  version  on  the  MPD 
Network  (where  it  is  referred  to  as  MARTUF;  see  Annex  11  and  Ref  1,2).  It  is  also  available  on 
PC  disks  in  the  original  Lotus  123  format  in  which  it  was  assembled  from  the  Ship  Structures 
Committee.  It  is  not  searchable  in  this  format. 
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3  Materials  Included  in  Marine  Toughness  Data  Bank 

The  scope  of  materials  considered  for  inclusion  in  this  data  bank  was  established  by  the  Technical 
Ck>mmittee  representing  the  Ship  Structures  Committee.  The  original  list  of  materials  with  the 
priorities  provided  is  shown  in  Table  1.  The  individual  priorities  for  the  materials  within  group  1 
are  those  specifically  provided  by  the  Technical  Conunittee;  priority  numbers  within  groups  2  and 
3  were  assigned  arbitrarily  for  convenient  reference. 

Also  shown  in  Table  1  are  alternative  designations  by  which  these  materials  are  often  identified. 
Their  detailed  material  property  and  chemical  composition  requirements  are  presented  in  Table  2, 
with  the  order  in  which  the  material  are  presented  revised  to  group  like  alloys  (based  upon  com¬ 
position  and  properties)  tc^ether.  Together  th^e  two  tables  illustrate  several  important  features 
which  had  a  significant  bearing  upon  the  program,  viz.: 

1.  The  specifications  and  properties  for  these  materials  overlap  to  a  great  extent, 

2.  It  is  difficult  to  be  certain  which  materials  are  completely  equivalent  and  which  are  signifi¬ 
cantly  different,  and 

3.  A  great  amount  of  information  is  required  in  building  a  database  for  such  materials  to  provide 
users  with  the  background  necessary  to  assure  than  useful  and  valid  comparisons  are  being . 
made. 

This  problem  h's  I-  cn  recognized  previously,  especially  in  regard  to  comparisons  with  steeb 
covered  by  foreign  specifications.  Early  and  Himes  (Refs  3,  4,  5)  confronted  the  problem  and  deter¬ 
mined  that  in  omparing  specifications  and  individual  steels  themselves  it  is  necessary  to  consider 
the  composition  limits,  material  property  limits,  fabrication  practices  and  resultant  microstructures, 
specific  ^juality  assurance  requirements  before  drawing  conclusions  on  this  matter.  They  further 
concluued  that  several  U.S.  and  foreign  steels  widely  considered  to  be  equivalent  were  indeed  not 
so  when  all  of  these  factors  were  considered. 

It  was  not  possible  within  the  constraints  of  this  program  to  determine  without  question  the 
relative  equivalence  of  all  of  the  lots  of  materials  for  which  data  were  obtained  and  included  in 
this  reference  source.  Therefore  in  all  cases  the  identities  given  individual  lots  of  material  in  this 
data  bank  are  those  provided  by  the  original  investigators  plus  those  from  the  Unified  Numbering 
System  Guide  (Ref.  6). 

However  it  is  clear  from  Table  2  that  there  are  several  groups  of  similar  materials  included  in 
the  Marine  Toughness  Data  Bank,  notably: 

•  High  strength,  low  alloy  steels  ASH,  HY80  and  HYlOO  containing  primarily  Ni,  Cr,  Mn  and 
Mo; 

•  High  strength,  low  alloy  steel  A710  and  HSLA  80  containing  primarily  Cu,  Ni,  Cr  and  Mo; 

•  Medium  to  high  strength  low  alloy  steels  A537,  CG-537,  A656,  A737,  ABS-EH36,  and  API 
5L  containing  primarily  Mn;  and 

•  Medium  strength  low  alloy  steels  A36,  A572,  AS88,  A633,  A678,  BS4360  and  ABS-B  and  E, 
also  containing  primarily  Mn. 

Within  each  of  the  groups  the  primary  alloying  elements  largely  overlap,  and  their  distinctiveness 
arises  from  differences  in  minor  alloying  elements  and  mechanical  property  requirements. 
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In  the  course  of  this  work  it  was  determined  that  it  is  appropriate  to  include  certain  “equivalent” 
alloys  in  the  high  priority  list  (making  due  allowance  for  tensile  strengths,  overlapping  compositions, 
etc.).  This  was  based  in  part  on  commercial  practices. 


Priority  Alloy 

Equivalent 

HY80 

A543  GrC  CLl 

A710  GrA 

A736 

ABS  EH36 

A737  Gr  B 

A514E 

A517E 

HYlOO 

A543  GrC  CL2 

API5LX60 

A572 

Given  the  conditions  above  and  the  sources  and  types  of  data  included  within  the  scope  of  the 
search,  data  were  placed  into  the  data  bank  for  the  following  materials: 

ABS-B  A36  A710/A710-A  BS4360  Gr  50D 

ABS-EH32  A572  Gr  50  HY80  CG  A537M  (A537  Cl  1) 

ABS-EH36  A588  Gr  A  HYlOO 

These  represent  10  of  the  top  15  priority  alloys  requested  by  the  Technical  Committee,  and  one 
(A572)  within  the  second  priority  set. 

Alloying  Identification  Scheme;  It  was  found  convenient  when  logging  the  data  for  inclusion 
in  the  data  bank  to  use  a  tbree-part  identification  scheme,  in  which  the  first  three  digits  identify  the 
alloy  (with  a  direct  relationship  to  the  priority  listing  provided  by  the  technical  Committee);  the 
second  set  of  three  digits  identifying  the  specific  heat;  and  the  final  two  digits  identifying  whether 
the  test  sample  was  parent  (base)  metal,  weld  metal  or  heat-affected  zone  (HAZ),  plus  in  the  latter 
case  the  approximate  distance  of  the  tested  HAZ  aurea  from  the  weld  fusion  line,  i.e.,  where  the 
base  of  the  notch  or  precracked  tip  is  positioned  1,  3,  5,  etc.  mm  from  the  edge  of  weld  deposit. 
Thus, 

XXX.YYY.ZZ 

where 

XXX.  -Alloy  Identifier,  from  priority  code  (Table  1) 

YYY.  -Heat  Number,  sequential  number 
ZZ  -Sample  Descriptor,  as  follows: 

.01  -  Base  Metal 
.02  -  On  fusion  line 
.03  -  1  mm  into  HAZ 
.04  -  3  mm  into  HAZ 
.05  -  5  mm  into  HAZ 
.06  -  7  mm  into  HAZ 
.07  -  9  mm  into  HAZ 
.08  -  11  mm  into  HAZ 
.09  -  All  weld  metal 

In  recording  this  data  for  retention  on  the  computer,  every  effort  was  made  to  preserve  as  much 
detail  as  possible  about  the  preparation  of  the  specimens  tested.  It  is  hoped  that  this  will  permit 
studies  to  be  made  of  the  effects  of  compositional  materials  or  process  variables  on  performance. 
This  is  required  recording  ingot  position,  welding  parameters,  specimen  location,  information  about 
prior  staining  and  postwelding  heat  treatment. 
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In  order  to  maintain  the  individuality  of  material  information  records  which  differed  only 
slightly,  letters  or  numbers  were  added  to  the  Material  Codes.  For  example,  when  the  top  and 
bottom  of  the  ingot  were  studied  T  or  B  was  added.  If  severail  strain-aging  conditions  were  exam¬ 
ined,  Si,  S2,  etc.  were  noted.  Multiple  welds  were  recorded  as  A,  B,  C,  D,  etc. 

One  should  be  alert  to  those  variables  which  may  distinguish  among  the  property  records. 
For  example,  one  may  wish  to  search  for  deposit  properties,  in  which  case  only  ”.09”  records 
are  of  interest,  or  seek  information  about  the  fusion  line,  in  which  case  records  including  ”.02” 
(and  possibly  .03)  will  be  of  interest.  The  database  offers  the  potential  for  studying  differences  in 
performance  of  the  root  pass  or  the  last  pass,  or  at  the  mid  thickness,  distinguishing  between  when 
it  is  or  is  not  the  weld  root.  Thus  one  must  be  careful  not  to  mix  weld  data  indiscriminately. 

It  goes  without  saying  that  distinctions  between  LT  and  TL  specimens  of  the  base  metal  need 
to  be  preserved.  This  was  required  as  well  for  the  weld  deposit.  It  should  be  noted  that  L  for  the 
deposit  was  defined  as  the  direction  of  travel.  Sin'^e  specimens  were  usually  oriented  perpendicular 
to  the  weld,  a  toughness  measurement  was  usually  described  as  TL  in  the  deposit.  At  the  fusion 
line  and  in  the  heat  affected  zone,  the  base  metal  specimens  would  all  be  transverse  to  the  weld, 
but  the  TL  orientation  designated  for  the  deposit  would  be  switched  to  LT  in  the  HAZ  if  the  rolling 
direction  were  perpendicular  to  the  welding  direction. 

It  must  be  recognized  that  all  position  indicators  and  other  descriptors  of  location  relative  to 
the  fusin  line  or  root  or  surface  of  the  specimen  are  approximate.  Nevertheless,  considering  all 
the  variables  provided  for  in  the  database  may  offer  an  explanation  for  some  of  the  scatter  in 
weldment  performance  observed.  The  reader  should  be  acquainted  with  the  data  recording  format 
it  an  in-depth  study  of  materials  or  processing  variables  is  intended. 

4  Types  of  Data  (Properties)  Covered  in  the  Program 

The  types  of  data  sought  for  the  data  bank  included  the  following: 

•  Material  characterization  (including  actual  composition,  fabrication  information  and  weld 
procedures,  where  appropriate) 

•  Tensile  properties 

•  Fracture  toughness,  from  KIc  and  JIc  tests 

•  Charpy  V  notched  bar  impact  values 

•  Nil  ductility  transition  temperature 

•  D3mamic  tear  energy 

Other  types  of  toughness  data  were  also  sought,  providing  test  results  for  at  least  one  of  the 
types  above  were  also  presented,  and  provision  for  a  wide  variety  of  types  was  made  in  the  schema 
for  the  basic  structure  of  the  database  (Table  4,  described  in  Section  V)  These  additional  types  of 
data  included: 

•  Precracked  Charpy  impact 

•  Precracked  Charpy  slow  bend 

•  MRL  crack  arrest 
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•  ESSO  crack  arrest 

•  Double  TT  crack  arrest 

•  Wide  plate  tensile  test 

•  Drop  weight  tear  energy 

Several  other  types  of  test  data  were  also  considered,  including  the  Tearing  Modulus,  T,  but 
the  lack  of  standard  test  methods  for  such  parameters  led  to  their  being  dropped  from  further 
study.  Interest  was  expressed  in  the  inclusion  of  modulus  of  elasticity  values  at  one  point,  but  it 
was  excluded  because  the  types  of  tensile  tests  for  which  data  were  being  input  did  not  provide 
rebable  measures  of  modulus  in  accordance  with  ASTM  standards  (ASTM  Standard  Method  E 
111). 

In  fact,  during  the  collections  of  data,  the  vast  majority  of  test  results  located  and  included 
within  the  data  bank  were  from  Charpy  V  notched  bar  impact  tests;  643  of  the  1017  records 
compiled  contained  Charpy  data)  Only  relatively  few  fracture  mechanics  data  (12  records,  all  JIc, 
and  all  representing  HY80  and  HYlOO)  were  found.  The  lack  of  fracture  mechanics  parameters 
found  is  undoubtedly  related  to  the  relatively  tough  nature  of  this  general  class  of  materials  under 
conditions  above  their  ductile-to-  brittle  transition  temperature. 

Table  3  is  an  ^occurrence  table”  for  the  data  bank,  a  matrix  illustrating  the  various  types  of 
test  records  for  the  individual  materials.  The  specific  data  associated  with  the  various  type  of  tests 
which  were  included  in  the  database,  and  the  meaning  of  the  abbreviations  are  explained  in  Table 
4,  the  data  bank  format  (see  Section  V). 

5  Format  Development 

The  development  of  the  overall  format  for  the  Marine  Toughness  Data  Bank  was  an  evolutionary 
process.  A  working  format  was  established  at  the  beginning  of  the  program,  covering  the  whole  span 
of  material  characterization  and  test  results  sought,  and  the  collection  of  data  begun.  Dr.  Martin 
Prager,  Executive  Director  of  the  Materials  Properties  Council  (MFC),  was  responsible  for  locating, 
compiling  and  evaluating  the  data.  Over  the  following  six-to-twelve  months,  various  examples  arose 
in  which  more  detailed  description  of  the  materials  or  of  welding  processes  or  of  certain  types  of 
test  results  were  required.  The  result  was  several  iterations  in  format  development,  some  changes 
involving  only  refinements,  but  others  very  substantive  improvements  in  documentation  of  the 
materials  or  test  data. 

The  final  format  established  for  the  data  bank  is  illustrated  in  Table  4;  it  is  basically  a  very 
broad,  very  long  spread  sheet,  writh  the  material  descrip tion/test  data  relationship  being  basically 
hierarchical  in  nature,  and  wdth  the  various  segments  held  together  in  a  relational  fashion  around 
the  material  identifier  code  discussed  above. 

Three  specific  things  were  considered  in  establishing  the  data  format:  (1)  the  description  and 
characterization  of  the  materials  for  which  data  are  showm  in  the  system,  (2)  the  data  elements 
for  the  individual  tests,  and  (3)  the  styles  of  presentation  of  the  data  when  accessed  following  its 
compilation  and  inclusion  in  the  database. 

Considerable  attention  was  ^ven  to  the  need  to  have  adequate  background  on  the  materials 
so  that  comparisons  of  performance  characteristics  may  be  made  reliably.  The  impact  of  such 
considerations  is  the  inclusion  of  much  more  information  than  is  likely  to  be  desired  by  most  users 
most  of  the  time.  However  the  result  is  the  ability  to  track  dowm  a  great  amount  of  additional  detail 
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for  those  situations  where  it  may  be  necessary  to  ensure  that  comparisons  are  meaningful.  Examples 
include  the  elemental  composition  of  individual  lots,  the  fabrication  histories  of  the  individual  lots, 
and  the  procedures  used  in  producing  the  welded  samples. 

A  major  advantage  of  the  particular  format  in  Table  5  is  its  essential  consistency  with  those  of 
other  databases  being  built  by  MFC  and  MFD  Network  for  steels  for  other  applications,  notably 
the  STEELTUF  database  (7).  Utilization  of  such  a  format,  even  with  substantial  modification, 
assures  the  ability  to  expand,  combine  and/or  compare  readily  with  these  other  sources. 

Compilation  of  Data:  In  order  to  maximize  the  efficiency  and  consisted  :y  of  compilation  of 
data  for  this  data  bank,  standard  data  collection  formats  were  developed.  The  .ormat  used  for  this 
purpose  in  the  current  program  is  presented  in  Table  5. 

6  Sources  of  Data 

The  sources  of  data  used  in  building  the  data  bank  included; 

•  Raw  test  results  from  ABS 

•  Raw  rest  results  from  material  suppliers 

•  Individual  test  results  from  papers  and  technical  reports  published  by: 

—  ASTM  Special  Technical  Publications  and  Journals 

-  Materials  Properties  Council 

-  Naval  Research  laboratories 

-  Welding  Research  Council 

-  Electric  Power  Research  Institute 

-  Ship  Structures  Committees 

-  American  Welding  Society 

-  Nippon  Kokan 

—  United  Kingdom  Atomic  Energy  Association 
—  American  Society  of  Mechanical  Engineers 

-  Universities 


7  Procedures  Employed  in  Building  the  Data  Bank 

The  following  basic  steps  were  employed  in  building  the  MARTUF  database: 

1.  Identification  and  procurement  of  data  sources. 

2.  Review  of  document  and  completion  of  data  compilation  formats. 

3.  Transcription  of  data  from  source  to  LOTUS  T2-3  tabular  format  from  information  on  com¬ 
pilation  formats. 

4.  Development  of  a  ma,  .ng  program,  and  loading  of  file  from  LOTUS  1-2-3  tabular  format 
to  a  main-frame  machine-readable  database. 
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5.  Mapping  of  the  machine- readable  form  to  print  hardcopy  handbook  quality  compilations. 

The  machine-readable  version  of  the  data  bank  was  built  and  maintaineti  at  Stanford  University 
in  the  SPIRES  database  management  system  (dbms).  This  software  was  developed  at  Stanford  for 
library  management  and  bibliographic  search  and  retrieval  purposes. 

Preparation  of  the  hardcopy  database  was  accomplished  under  subcontract  to  Mr.  William  L. 
Anderson,  of  Eloments  Research,  Inc.,  2850  Middleiield  Rd.  #126,  Palo  Alto,  CA  94306.  The 
document  was  typeset  in  and  PostScript.* 

8  Summary 

The  Ship  Structures  Committee  has  sponsored  the  development  of  a  data  bank  covering  the  tough¬ 
ness  of  steels  for  marine  applications.  Effort  focused  on  the  identification  and  procurement  of 
sources  of  data  containing  quantitative  toughness  data,  and  the  development  from  those  data  of 
a  weU-documented  computerized  data  bank  available  to  a  wide  range  of  enpneers  and  material 
scientists.  Included  were  raw  data  from  material  suppliers  and  data  from  papers  and  technical 
reports  published  by  a  variety  of  organizations. 

The  principal  focus  was  on  Tensile,  Charpy  V  notched  bar  impact  values,  fracture  toughness 
(JIc),  NDTT,  and  DT  energies;  other  toughness  parameters  were  included  if  available  for  the 
same  lots  of  material.  The  materials  include  steels  identified  by  the  Project  Technical  Committee 
representing  the  sponsoring  agencies. 

About  1000  records  representing  approximately  10,000  tests  of  eleven  steels  are  included  in  this 
prototype  version  of  the  data  bank.  Standard  procedures  now  exist  for  efficient  addition  of  data 
for  other  alloys  and  properties. 
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TABLE  1 


MARINE  STRUCTURAL  TOUGHNESS  DATA  BANK 


CO»MON 

ASTM 

UNS 

PRIORITY 

NAME 

SPEC 

NUMBER 

HY80 

A543 

Gr 

C(l) 

K31820 

1-1 

A710-A 

A710 

Gr 

A 

K20747 

1-2 

CG  A537M 

AS37 

Cl 

1 

K12437 

1-3 

ABS-B 

A131 

Gr 

B 

K02102 

1-4 

API  5L  Gr  X70 

- 

- 

1-5 

HSLA  80 

- 

- 

1-6 

ABS-EH36 

A131 

Gr 

EH36 

K11852 

1-7 

A514E 

AS14 

Gr 

E 

K21604 

1-8 

A3  6 

A3  6 

- 

1-9 

BS  4360  Gr  SOD 

- 

- 

1-10 

HYIOO 

- 

K3204S 

1-11 

A588-81  Gr  A 

A588 

GR 

A 

K11430 

1-12 

A588  Gr  B 

AS88 

Gr 

B 

K12043 

1-12 

A588  Gr  C 

AS88 

Gr 

C 

K11538 

1-12 

AS 37 -A 

AS37 

Gr 

A 

K02400 

1-13 

API  SL  Gr  X60 

- 

- 

1-14 

A656-70 

A656 

Gr 

70 

K11804 

1-15 

AS72  Gr  SO 

A572 

Gr 

50 

_ 

2-1 

A678  Gr  D 

A678 

Gr 

D 

- 

2-2 

DIN  17100  St 

52.3 

- 

- 

2-3 

JIS  G3016 

- 

- 

2-4 

ABS-E 

A131 

Gr 

E 

K01801 

2-5 

ABS  DH36 

A131 

Gr 

DH36 

- 

2-6 

AS14A 

A514 

Gr 

A 

K11856 

3-1 

AS14F 

A514 

Gr 

F 

K11576 

3-2 

AS14P 

A514 

Gr 

P 

K216S0 

3-3 

A537-1 

A537 

Cl 

1 

K12437 

3-4 

AS37-2 

A537 

Cl 

2 

K12437 

3-5 

AS88 

A588 

K12040 

3-6 

AS88-71  Gr  F 

AS8e 

Gr 

F 

K11S41 

3-7 

ABS-CS 

A131 

Gr 

CS 

K01601 

3-8 

ABS-DS 

A131 

Gr 

DS 

KOI 601 

3-9 

ABS-AH32 

A131 

Gr 

AH32 

K11846 

3-10 

AfiS-EH32 

A131 

Gr 

EH32 

K11846 

3-11 

Priorities: 

1-1,2  etc 

Technical  Conmittee  Priority 

1 

List 

2 

Technical 

CooBBittee  Priority 

2 

List 

3 

Other  Grades  of  Alloys  in  Priority  1  List 

1 
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Table  2  -  Comparisons  of  Tensile  Property  and  Composition  Limits  For 
Some  Steels  of  Interest  For  Marine  Applications 


gEcirip  Miinwii 


ALUnr  NSIOHATIOHS 

Ml  4  Or  € 

M17  Or  I 

M4)  Type  C  eiM«  2 
Wt-lOO 

mr-to 

M4)  typ»  C  CUSf  1 

MIO  or  A  ClASt  2 
A710  Of  A  ClAAS  1 
»LA  to  (HIL-S-2444$) 

CO'SSTH 

AS)7/AS}7H  ClAM  1 
A537/A5)7||  CUM  2 
AOS  CNJ4 
A7)7  Of  C 
AS5<  Or  70 
ATI  SI  Or  XIO 
AfZ  SL  Or  X70 

ASS 

•S4)S0  Or  SOD 
ASSI  Or  c 
•S-O/AOS  Or  i 


AS72  Or  SO 
ASSS  Or  A 
AS7t  Or  C 


UTS 

U1 


100 

US 

US 


YS  or  YP 
Ml 

to 

100 
100 
100 


lOS 


72 

•s 


70 

•0 

71 

to 

00 


Si 


70 

St 


OS 

OS 


JL 

RM.  HU. 

0.20  0.12 
0.20  0.12 
0.23 
0.20 
0.10 
0.21 

0.07 

0.07 

0.07 

O.IS 

0.24 

0.24 

0.10 

0.22 

0.10 

O.IS 

0.2S 

O.IS 

O.IS 

0.21 

0.23 

0.10 

0.22 

0.10  - 


SPgClPItP  COlPOSITIOH.  Mr  jsmi 

JL  ,  A  .SI  .  Ja  £L 

Hlfi.  I  Hm.  I  Has.  1  Has.  HU.  I  Has.  HU.  I  Ham.  Hln. 


0.70 

0.70 

0.40 

0.40 

0.40 

0.40 

0.70 

0.70 

0.70 

l.SO 

1.3S 

1.3S 

l.SO 

l.SO 

l.SS 

l.SO 

l.SO 

1.20 

l.SS 

l.SS 

1.10 

l.SS 

l.SS 

l.SO 


0.40 

0.40 


0.10 

0.10 


0.40 

0.40 

0.40 

0.00 

0.70 

0.70 

0.00 

I.IS 


0.00 

0.00 

0.00 

0.00 


l.SO 

1.00 


l.SS  0.70 


o.oss 

o.oss 

0.020 

0.02S 

0.02S 

0.020 

0.02S 

0.02S 

0.02S 

O.OSS 

O.OSS 

O.OSS 

0.040 

O.OSS 

0.02S 

0.040 


0.040 

0.040 

0.040 

0.040 

0.040 

0.040 

0.040 


0.040 

0.040 

0.020 

0.02S 

0.025 

0.020 

0.02S 

0.02S 

0.010 

0.040 

0.040 

0.040 

0.040 

e.oso 

o.oss 

o.oss 


o.ose 

o.oso 

o.oso 

0.040 

o.oso 

o.oso 

o.oso 


0.20 

0.20 

O.IS 

O.IS 

0.20 


O.IS 

O.IS 

O.IS 

0.10 

O.IS 


O.SO  O.IS 
O.SO  O.IS 
O.SS 


0.40 

O.SO 

O.SO 


O.IS 

0.20 


O.SS  D.IO 


3.25 

s.so 

5.25 

3.25 

1.00 

1.00 

1.00 

e.2S 

0.2S 

0.2S 

0.40 


O.SO 


O.SO 

O.SO 


2.25 

2.25 

2.00 

2.25 

0.70 

0.70 

0.70 


0.2S 

e.2s 


2.00 

2.00 

1.00 

1.00 

l.SO 

1.00 

O.fO 

0.00 

0.00 

0.2$ 

0.25 

0.2S 

e.2S 


O.SO 

O.SO 


1.40 

1.40 

1.20 

1.00 

1.00 

1.20 

0.00 

0.00 

0.00 


O.SO 

0.30 


Haa.  HlR. 


0.00 

0.00 

e.oo 

0.00 

0.00 

0.00 

0.2S 

0.25 

0.25 

0.00 

0.00 

0.00 

0.00 

O.SS 


0.40 

0.40 

0.45 

0.30 

0.20 

e.4S 

0.15 

0.15 

0.15 


ALLOY  tutemmon 

AS14  Or  0 
AS17  Qr  t 

A543  Trpa  C  CUai  3 

MY-lOO 

HT-OO 

AS4S  Typa  c  data  1 

A710  Or  A  Claaa  3 
A710  Or  A  ClMa  S 
HSLA  00  (HXL«S«2404S) 


optciritD  mwiHUH  * 
urs  rs  or  YP 
Ml  Mi 


CO-S37H 

ASS7/ASS7H  Claaa 
ASS7/AS37H  Claaa 
AOS  CM30 
A737  Or  C 
AOSO  Or  70 
API  SL  Or  100 
API  SL  Or  X70 

ASO 

•S4S00  Or  SOD 
ASOO  Or  C 
HO-O/AM  Or  0 


AS72  Or  SO 
A4SS  Or  A 
A070  Or  c 

AOO  t 


100 

US 

US 


105 


72 

OS 


70 

00 

71 

oo 

00 


so 

70 

SO 

OS 

OS 

fO 


00 

100 

100 

100 

00 

OS 

05 

7S 

00 


so 

14 

SO 

42 

70 


jCil 

Has.  Hin. 


0.40  0.20 


0.35 

0.35 


l.SO  1.00 
l.SO  1.00 
l.SO  1.00 


O.SS 

0.35 

0.35 

0.35 


O.SO 

O.SO 


0.20 

0.20 


0.30 

0.20 


spgcipitp  CCHPOSITIOH.  tlMont.  oor  CMI 

^  X  mmi  .  -XL  -I- 

Haa.  HU.  I  Nax.  HU.  Has.  RU.i 


0.01 


o.os 


0.10 

0.11 


0.02 

0.10 


0.10 

0.10 


0.01 

0.01 


0.02 

0.02 


O.OS 

0.05 

0.07  0.020 

O.OS 

O.OS 


O.OS  0.005 

O.OS 


0.04 

0.04 


Haa. 


O.OOS 

0.01 


HU. 


O.OOIS 

0.00 


O.OSO 

0.030 


0.1 


Hotat  Uhara  eonpealtlea  or  taiialla  propartloa  vary  with  tHlcMoaa.  valuoa  aro  for  loin.  Plata 
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10  Annex  I:  Summary  and  Directory  of  Data  Sheets 

Suixunary  and  General  Introduction 

Ttible  A  -  List  of  Alloys  and  Directory  for  Data  Bank 

Table  B  -  Explanation  of  Material  Codes 

Table  C  -  List  of  Abbreviations  and  Symbols  in  Data  Tables 

Table  D  -  List  Abbreviations  for  Data  References 

10.1  Summary  and  General  Description  of  Marine  Toughness  Data  Bank 

The  Marine  Toughness  Data  Bank  is  a  compilation  of  raw,  individual  test  data  for  steels  of  interest 
to  the  marine  industry.  The  data  are  organized  in  the  attached  pages  by  alloy  and  where  possible 
by  grade  of  the  alloy.  Data  for  individual  lots  of  material  are  collected  together,  with  a  cover  page 
providing  the  background  identification,  composition,  fabricating  history,  and,  in  the  case  of  welds, 
the  weld  procedures.  Also  included  on  the  initial  cover  page  for  each  individual  lot  are  the  tensile 
properties  whenever  those  were  available.  Following  the  tensile  properties  are  one  or  more  of  the 
following  types  of  test  results: 

•  Tensile  tests  per  ASTM  Method  E  8 

•  Charpy  V-notched  bar  impact  (CVN)  tests  per  ASTM  Method  E  23 

•  Fracture  toughness  (J-integral,  JIc)  tests  per  ASTM  Method  E  813 

•  Nil-ductility-transition  temperature  (NDTT)  tests  per  ASTM  Method  E  208 

•  Dynamic  tear  (DT)  tests  per  ASTM  Method  E  604 

•  Drop  weight  tear  test  per  ASTM  Method  E  436 

over  a  range  (more  than  two)  temperatures,  the  data  are  plotted  as  a  function  of  temperature  on 
uniform  sized  plots  so  that  data  from  may  be  readily  compared  from  lot  to  lot  and  alloy  to  alloy. 

In  general,  the  data  are  presented  in  the  original  units  systems  (SI  -  International  Standard, 
or  Engineering)  in  which  they  were  reported.  However,  once  again  to  faicilitate  comparisons,  all 
plots  are  presented  to  uniform  scales  with  both  sets  of  units  present.  There  were  a  few  cases  in 
which  older  metric  unit  systems  were  utilized,  and  in  these  cases,  the  values  are  converted  to  the 
SI  system  for  presentation. 

The  information  on  the  following  pages  will  provide  additional  assistance  in  interpreting  certain 
of  the  abbreviations  and  codes  used  in  compiling  the  data. 
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10.2  Table  A  -  List  of  Alloys  and  Di*  ly  for  Data  Bank 


Alloy  Designation 

Material  Code 
(See  Table  B) 

Page  Number 

ABS-B 

004 

10 

00 

ABS-EH32 

032 

20 

00 

ABS-EH36 

007 

21 

00 

A36 

009 

31 

00 

CG  A537M 

003 

71 

00 

A537  CLl 

003 

73 

00 

A572  Gr  50 

016 

76 

00 

A588 

012 

80 

00 

A710 

002 

94 

00 

BS4360  Gr  SOD 

010 

138 

00 

HY80 

001 

16600 

HYIOO 

009 

19500 

.2 
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10.3  Table  B  -  Explanation  of  Material  Codes 

In  logging  the  data  for  inclusion  in  the  Marine  Toughness  Data  Bank,  a  three-part  identification 
scheme  was  used,  in  which: 

•  the  first  three  digits  identify  the  alloy; 

•  the  second  set  of  three  digits  identify  the  specific  heat;  and 

•  the  final  two  digits  identify  whether  the  test  sample  was  parent  (base)  metal,  weld  metal  or 
heat-affected  zone  (HAZ),  plus  in  the  latter  case  the  approximate  distance  of  the  HAZ  from 
the  weld  line.  In  the  case  of  welds,  it  was  often  useful  to  add  one  or  more  letters  to  document 
some  other  welding  variable  such  as  a  postweld  thermal  treatment. 

Thus,  the  complete  material  code  for  unwelded  materials  would  be  of  the  following  form: 

XXX.YYY.Ol 

Where: 

XXX.  -Alloy  Identifier,  from  priority  code  (Table  1) 

YYY.  -Heat  Number,  sequential  number 

And  for  a  welded  material  it  would  be  of  this  form: 

XXX.YYY.ZZAWW 

where 

XXX.  -Alloy  Identifier,  from  priority  code  (Table  1) 

YYY.  -Heat  Number,  sequential  number 

ZZ  -Sample  Descriptor,  as  follows: 

.01  -  Base  Metal 
.02  -  On  fusion  line 
.03  -  1  mm  into  HAZ 
.04  -  3  mm  into  HAZ 
.05  -  5  mm  into  HAZ 
.06  -  7  mm  into  HAZ 
.07  -  9  mm  into  HAZ 
.08  -  11  mm  into  HAZ 
.09  -  All  weld  metal 

WWW  -Weld  descriptors 
A  -  As  welded 

S  -  Stress  relieved  after  welding 

In  either  case  (parent/base  material  or  weld),  one  or  more  numbers  may  follow  these  codes  (without 
any  space)  indicating  different  pieces  or  minor  variaticms  in  treatments,  which  may  be  deduced  by 
looking  at  the  detailed  composition,  fabrication  or  welding  history. 
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10.4  Table  C  -  Symbols  and  Abbreviations  Used  in  Data  Bank 


Abbreviations  for  Heat  Treatment  and  Final  Processing: 


A 

Austenitized 

B 

Brine  quenched 

C 

Cold  rolled 

D 

Double  normalized 

Hot  rolled 

Hot  forged 

K 

Ag  d 

N 

Normalized 

P 

Thermo- mechanical  process 

R 

Continuous  rolled 

Q 

Quenched 

s 

Stress-relieved 

T 

Tempered 

w 

Welded 

Abbreviations  for  Alloying  Elements: 


Mn 

Manganese 

S 

Sulfur 

Cr 

Chromium 

Mo 

Molybdenum 

Cu 

Copper 

Ti 

Titanium 

A1 

Aluminum 

C 

Carbon 

P 

Phosphorus 

Si 

Silicon 

Ni 

Nickel 

Vanadium 

Columbium 

Boron 

Nitrogen 

Abbreviations  for  Welding  Procedures: 


Weld  type: 


Weld  position: 


SAW 

Submerged  arc  weld 

SMAW 

Shielded  metal  arc  weld 

TSAW 

Tandem  shielded  submerged  arc  weld 

ESW 

Ellectroslag  weld 

NGESW 

Narrow  gap  electroslag  weld 

IG 

Downhand 

IG 

Downhand 

2G 

Horizontal 

3G 

Vertical 

4G 

Overhead 

Abbreviations  for  Location  of  Test  Sample: 


T  Top 


B 


Bottom 
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Abbreviations  for  Specimen  Orientation: 


For  tensile  specimens; 


Longitudinal 
Long  Transverse 
Short  Transverse 


For  aU  other  specimens:  two  letter  codes  are  used,  with  the  first  letter  indicating  the  direction 
normal  to  the  fracture  plane;  and  the  second  letter  indicating  the  expected  direction  of  crack  growth 
on  the  fracture  plane. 


The  letters  are: 


Lon^tudinal 
Long  transverse 
Short  transverse 


The  common  combinations  are: 

L-T, 

L-S 

T-L, 

T-S 

S-L, 

S-T 
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Abbreviations  for  Table  Column  Headings: 


Break? 

Did  specimen  fracture  completely? 

CODIc 

Critical  COD 

CODi  . 

Initial  COD 

CVN  Energy 

Charpy  V  Energy 

Crack  Igth 

Crack  Length 

Curve 

Curve  Shape 

DT  Energy 

Dynamic  Tear  Energy 

E 

Tensile  Modulus 

Filler 

Filler  Alloy 

Frac  Apear 

Appearance 

Fracture? 

Did  Specimen  Fracture? 

Gage  Lngth 

Gage  Length 

Inv  Basis 

Reason  for  Invalid 

Is  Valid? 

Valid  KIc? 

JI 

Initial  JI 

Jmax 

Maximum  J,  Jmax 

Lat  Expans 

Lateral  Expansion 

Load  Rate 

Loading  Rate 

Load  Type 

Loading  Type 

NDTT 

Nil  Ductility  Transition  Temperature 

Notch  Prep 

Notch  Preparation 

Orien 

Orientation 

RA 

Reduction  in  Area 

Shear 

Shear  Fracture 

Spec  Thick 

Specimen  Thickness 

Spec  Type 

Specimen  Type 

Split? 

Did  Specimen  Split? 

Std  Method 

Standard  Method  Designation 

Std  Year 

Year  Standard  Issued 

TYP 

Tensile  Yield  Point 

TYS 

Tensile  Yield  Strength 

TYS  Offset 

Tensile  Strength  Offset 

Tear  Mod 

Tearing  Modulus 

Test  Temp 

Test  Temperature 

UTS 

Tensile  Strength 

Uniform  El 

Uniform  Elonfr  ^ion 

A  M&iine  Structural  Toughness  Data  Bank 

10.5  Table  D  -  List  Abbreviations  for  Data  Source  References: 


004-2  —  Approval  Testing  of  Ship  Steel  Grades  A,  B,  D  and  E,  Produced  via  the  Continuous 
Slab  Caster  Process,”  Australian  Iron  and  Steel  Property  Ltd.,  1980 

007-1  —  Kobe  Steel  Reports  on  Quantitative  Examination  for  Approval  of  Higher  Strength  Hull 
Structural  Steel  Plate  Quench  and  Temper  Type,”  to  ABS,  Kobe  Steel  Ltd.,  Kako^awa  Plant, 
1972 

007-4  —  Sumitomo  Test  Report  on  '^Approval  of  Higher  Strength  Hull  Steel  Plates  Rolled  from 
Contiguously  Cast  Slab”  to  ABS,  Sumitomo  Metal  Industries  Ltd.,  Kashima  Steel  Works, 
November  1972 

1010  —  Lukens  Steel  Company,  Data  Report  Project  1010 

1211  —  Lukens  Steel  Company,  Data  Report  Project  1211 

3200  —  Lukens  Steel  Company,  Data  Report  Project  3200 

3201  —  Lukens  Steel  Company,  Data  Report  Project  3201 

3202  —  Lukens  Steel  Company,  Data  Report  Project  3202 

3400  —  Lukens  Steel  Company,  Data  Report  Project  3400 

3530  —  Lukens  Steel  Company,  Data  Report  Project  3530 

ARMCO-MPC  —  ARMCO  Steel  Data  Submitted  for  MPC  Survey 

KONKOL-1  —  Konkol,  P.  J.,  Effects  of  Long-Time  Post  Weld  Heat  Treatment  on  the  Properties 
of  Constructional  Steeb,  WRC  Bulletin  330.  January  1988 

METZ/MPC-13  —  Metz,  P.  0.,  “Toughness  of  C-Afn  Structural  Steels,”  in  Fracture  Toughness  of 
Wrought  and  Cast  Steeb,  ASME  Publication  MPC-13,  1980 

RP1120  —  Lukens  Steel  Company,  Data  Report  Project  RP1120 

S-1071  —  “Sumitomo  Metal  Industries  Approval  Test  Report  of  Hull  and  Steel  Plates  Rolled 
from  Continuously  Cast  Slab,  Grades  A,  R,  B,  C,  D  and  E,”  Sumitomo  Metal  Industries  Ltd., 
Wakayama  Steel  Works,  April  15, 1971 

SH-01  —  Properties  of  Normalized  Steel  Plates  (Equivalent  to  BS4360  Gr.  50D)  with  Z  Proper¬ 
ties,  Sumitomo  Heavy  Industries 

SSC276  —  Francis,  P.  H.,  Cook,  T.  S.  and  Nagy,  A.,  Fracture  Behavior  Characterization  of  Ship 
Steeb  and  Weldments,  SSC-276,  Final  Report  on  Project  SR-1224  (Fracture  Criteria),  Ship 
Structures  Committee,  U.  S.  Coast  Guard  Headquarters,  1978 

USN-1  —  U.  S.  Navy  First  Article  Qualification  Processing  Informaticm  for  Indicated  Heat 

USN  4/7  —  U.  S.  Navy  Technical  Report,  MPC  Archival  Record  4/7 

USN  5/7  —  U.  S.  Navy  Technical  Report,  MPC  Archival  Record  5/7 
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USN  5/9  —  U.  S.  Navy  Technical  Report,  MFC  Archival  Record  5/9 

USN  6/9  —  U.  S.  Navy  Technical  Report,  MFC  Archival  Record  6/9 

USN  7/9  —  U.  S.  Navy  Technical  Report,  MFC  Archival  Record  7/9 

USN  8/9  —  U.  S.  Navy  Technical  Report,  MFC  Archival  Record  8/9 

USN  9/9  —  U.  S.  Navy  Technical  Report,  MFC  Archival  Record  9/9 

WELLMAN-WRC  —  Wellman,  G.  W.  et  al,  ^Specimen  Thickness  Effects  for  Elastic  Plastic 
CTOD  Fracture  Specimens  of  an  A36  Steel”  WRC  Bulletin  328.  Nov.  1987 

WJ  3/87  —  ^Welded  HY-80  Steel  for  Australian  Warships,”  Welding  Journal  66(3),  March  1987, 
pp  33-44 

WJ  7/87  —  Rodgers,  K.  J.  and  Lochhead,  J.  C.,  '^Self-Shielded  Flux  Cored  Arc  Welding  -  The 
Route  to  Good  Fracture  Toughness,”  Welding  Journ<J  66(7),  July  1987,  pp.  49-59 
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11  Annex  II:  Martuf  on  MPD  Network 

As  noted  in  the  body  of  this  document,  a  machine-readable  and  searchah'e  :uu  of  the  Marine 
Structural  Toughness  Data  Bank,  known  as  MARTUF,  has  been  developed  and  is  accessible  via 
the  National  Materials  Property  Data  Network  (MPD  Network)  on  STN  International.  For  more 
information,  contact; 


J.  G.  Kaufman,  President 

National  Materials  Property  Data  Network,  Inc. 

2540  Olentangy  River  Road 

Columbus,  Ohio  43202 
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12  Annex  III:  Data  Collection  Formats 

The  following  pages  contain  formats  used  during  the  collection  of  data  for  the  Marine  Toughness 
Data  Bank. 
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FORMATS. TXT 


•  HKl 


For  F<1«  U«t  only 
Entorod  Into 
linos 

Oats 


to 


_ 19 

Inforsation  includod;  Mid.  Ton,  FT,  CV.  I»T.  OUT.  OT.  MRL 
WORKSHEETS  FOR  U.  S.  COAST  fiUARO  DATABASE  (basod  on  aarlndbs:  12/30/87) 
FRACTURE  PROPERTIES  OF  STEELS  FOR  MARINE  APPLICATIONS 

BACKGROUND  _  _ 

0-7  Natorlal  Coda 
*0-la 
0-lb 
0-lc 
0-ld 
0-le 
0-lf 
0-2a 
*0-2b 


CoMRon  Mtar1al~naM~ 
UNS  dasig. 


ASTM  spacificatlon  no. 

AISI  dasig.  _ 

Military  spac. 


Other  designation  _ 

Base  Metal  MM-Wrouoht 

Basic  For*  _ P-Plata 

T-Pipa 


_  n.r.  n.a.  n.y. 

_  ^n.r.  ^n.a.  n.y. 

_ n.r.  n.a.  ^n.y. 

______  n.r.  _ n.a.  _ n.y. 

_ n.r.  n.a.  _ ^n.y. 

Mta)  ~  CM-Cast  ■ataT"  _ ^WJ-Ua1dad  joint  only 

_ A-Angla  _ C-Channal  H-Hab  of  shape 

_ B-Bar  _ S-Shapa  ^-Flanoe  of  shape 

n.r.  _  n.a.  _  n.y. 

in.  Sea _ 


*0-3  Thickness  _  _  _  _ 

_ n.r.  _ n.a.  _ ^n.y. 

0-4  CoMposition  type  _  S-rafer  to  specification 

_  N-noninal  (not  awasurad) 

_  A-actual ; 

0-4aa  Composition  Position  _ T-Top, _ B-Mtton, _ L-Ladia,  _ W-Ueld 

_  n.r.  _ I,  n.a.  _  n.y. 

0-4a-o  Actual  Composition  _ Sea 

0-4p  Composition  Comments _ _ _ 

0-5  Total  Processing  _ 

(Choose  letters  to  indicate  steps  and  order  of  treatawnt) 


•0-6 


_  A-austenitized 

_  B-brine  quenched  from 

_  C-cold  working 

_  0-doub1e  normalized 

_  F-hot  rolled 

_ G-hot  forged 

_  K-aged 

_ n.r.  _ 

Producer's  Heat  Lot  Number  _ 

n.r.  _ ^n.a.  _ ^n.y 


n.a. 


N-norma1izad 
P-thermo-mechani cal 
R-continuous  rolled 
Q-quenched 
S-strcss  relieved 
T-tempered 
H-welded 
_ ^ny- 


process 


See 


0-7  Producer  (name  of  producing  company)  _ ^n.r.  _ n.a.  _ n.y. 


0-7a 

0-8 

0-9 

*0-10 

0-11 

0-12 

0-13 

0-14 

0-15 

0-16 

*0-17 


Year  of  production  _  _ ^n.r. 

Additional  information  ?  _ 

Source  of  data/ laboratory  _ 

_ n.r.  _ ^n.a.  _ n.y. 

Source  of  data/rcference  _ 

_ n.r.  _ n.a.  _ n.y. 

Melting  practice 


n.a. 


_n.y. 


n.r.  _ ^n.a.  _ ^n.y. 

|_cont.  cast.  n 
n.a.  _ ^n.y. 


Ingot  position  top  middle  bottom 

Killing  _ ^n.r. 

Process  temp.  _ degC  _ ^degF  _ degK 

_ n.r.  n.a.  n.y.  ^See _ 

Process  time  _ hr  n.r.  n.a.  n.y.  See 

Rolling  conditions  _ ^traduction,  total  n.r. 

Final  processing  steps  (use  one  or  two  letters) 


_ n.r.  _ n.a.  _ n.y. 


_ n.r.  _ ^n.a.  _ ^n.y. 


N-normaTized” 


_  P-thersw-mechanical 

_  R-continuous  rolled 

_  Q-quenched 

_  S-stress  relieved 

_  T-tempered 

H-welded 


_  A-austenitized 

_  B-brine  quenched  from  A 

_  C-cold  working 

_  0-double  normalized 

_  F-hot  rolled 

_  G-hot  forged 

_  K-aged  _ 

0-18  Final  heat  treat  tamp.  _ ^degC  degF  _ ^degK 

_ n.r.  n.a.  n.y.  _]Tee _ 

0-19  Final  heat  treat  time  _ hr  _ n.r.  _ n.a.  _ ^n.y.  _ See_ 

0-20  Cold  work  strain  _ \  _ n.r.  _ n.a.  _ n.y.  _ See _ ^ 

0-21  S/R  or  Aging  temp.  _ ^degC  deoF  depK  _ Sec _ 

_ n.r.  n.a.  n  y. 

0-22  S/R  or  Aging  time  _ hr  _ n.r.  _ n.a.  _ n.y.  _ See _ 

0-23  Location  _ 


process 
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W-0 

H-1 

W-2 


W-3 

W-4 

W-5 

W-6 

W-7 

W-8 

W-9 


W-10 

M-11 

H-12 

W-13 

W-14 

H-15 

W-16 

W-17 

W-IB 

W-19 

N-20 

W-21 


W-22 


W-23 

W-24 

W-25 

W-26 

W-27 

W-0 


Key 

Weld  Code 


Welding  Process 


SAW 

NGGMA 

GMA 

ESW 

SMA 

NGSAW 

GTA 

_ EBW 

FCA 

TSAW 

PAW 

_ ^n.r 

_  _  _ n-y. 

iese  Metel  TilTckness  _ _ In  n.r.  _ n.*.  _ n.y. 

Welding  Position _ ^n.r.  _ n.».  _ n.y. 

Preheet  temp.  _ degC  _ degF  _ ^degK  _n.r.  _n.a.  _n.y. 

Gap  wB  _ in  _ n.r.  _ n.a.  _ n.y. 

Interpass  temp.  _ degC  _ degF  _ degK  _ n.r.  _ n.a.  _ n.y. 

Number  of  passes  _  _ n.r.  _ ^n.a.  _ n.y. 

Welding  filler.  Spec,  and  Grade  _ 


Welding  Filler  Trade  Name  _ 

Carbon  content  _  _ n.r.  _ n.a.  _ n.y. 

Filler  size  _ ^mm  _ in  _ tf.r.  _ n.a.  _ ^n.y. 

Shielding  Gas  _A  _He  _ M-mixed  _ n.r.  _ n.a.  _ n.y. 

Voltage  _ volts  _ n.r.  _ n.a.  _ n.y. 

Amoeraoe  amps  n.r.  _ n.a.  n.y. 

Polarity  _ _ _ _ 

Travel  Speed  _ in/mi n  imi/min  n.r.  n.a.  n.y. 

Heat  Input/pass  _ KJoules/mm _ KJouTes/in  _ n.r.  _ n 

Joint  Prep.  _ V  _ U  _ K  _ S.B.  _ O.V.  _ D.U.  _ N.G. 

n.r.  _ n.a.  _ n.y. 


Number  of  sides  ivelded  _ 1  _ 2  _ n.r.  _ n.a.  _ n.y. 

Welded  Specimen  Codes 

Location  relative  to  weld:  (See  below) 

_  09-Weld  Metal 

_  02-Fusion  Line 

_  03- 1mm  HA2 

_  04-3imi  HAZ 

_  05-5nmi  HAZ 

_  06-7tiBi  HAZ 

_  07 -9mm  HAZ 

08- 11mm  HAZ 


10- Transverse  Section  Test  (All  Zones) 

11- 50aWM-50ViAZ 


Location  relative  to  surface;  (See  below) 

_  F-Final  surface 

_  R-Back  surface  (root) 

_  M-Mid  thickness  (not  root) 

_  C-Mid  thickness  (root) 

_  B-Back  surface  (not  root) 

_  N-Full  cross  section 

_ n .  r .  _ n .  a .  _ n .  y . 

Postweld  heat  treat. temp  (See  below)  _ degC  _ degF  _ degK 

n.r.  n.a.  n.y. 

Post-weTd  heat  treatment  time  _ hr  (See  below) 

n.r.  n.a.  n.y. 


Flux  type  _ 

Flux  Trade  Name _ _ 

Is  actual  weld  deposit  reported  in  0-4?  _ Yes  _ No  _ n.y. 

Material  Key  Code  (See  total  number  below) 


n.y. 
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W-0 

■MATERIAL  KEY  CODE . 

W-21  H-22 

Loc/U«1d  Location 


W-23  W-2< 

PWHT  Twop  PUHT  Tint 


dec 

hr. 

deo 

hr. 

deg 

hr. 

,deg 

hr. 

deo 

hr. 

dea 

hr . 

dec 

hr. 

deo 

hr. 

deo 

hr. 

deo 

hr. 

deo 

hr. 

deo 

hr 

deo 

hr 

deo 

hr 

deo 

hr 

deg 

hr 

1-0  Mittrial  Kty  _ _ 

1-1  Typo  of  tost-tonslon 

1-2  Tost  samplo  position  _ n.r.  _ n.o,  _ n.y.  _ Sot _ 

Surfoco.  0/4T  _ ^Quoftor-thicknoss,  1/«T 

3/8  thicknoss  _ Mid  thicknoss.l/2T 

_ ^Opposite  surf  set,  IT  _ ^Third  quarter  thickness,  3/4T 

*1-3  Orientation  of  specimen  _ n.r.  _ n,a.  n.y.  _ See _ 

L  (lonjitudinal )  _ T  (lonj  transverseT'_S  (short  transverse) 

1-4  Type  of  specimen  _ n.r.  _ n.a.  _ n.y.  _ See.^ _ 

_ Cylindrical  _ ^Rectangular  _ Full -section 

1-5  Specimen  diwieter  or  thickness  _ ^ _ in  _ See _ 

_ n.r.  _ n.a.  _n.y. 

1-6  Gage  length  _ im« _ in  See 

_ n . r .  _ n . a .  n.y. 

1-7  Rate  of  application  oT^stress  NPa/sec  _ Ksi/sec  _ in/in/sec 

_ n.r.  _ n.a.  _ n.y.  _ iee _ 

•1-8  Test  temp.  _ degC _ degF  _ degX  _ See _ 

_ n.r.  _ n.a.  _ n.y. 

*1-9  Tensile  strength  _ MPa  _ Ksi  _ See _ 

_n.r.  ^n.a.  n.y. 

1-10  Offset  %  for  TYS  measurement _ %  See _ 

_ n.r.  _ ^n.a.  _ ^n.y. 

*1-11  Tensile  yield  strength  _ ^MPa  _ ^Ksi  See _ 

_ n.r.  _ ^n.a.  _ n.y. 

1-12  Tensile  yield  point  _ ^HPa  _ Ksi  _ See _ 

_ n.r.  _n.a.  _ n.y. 

1-13  Uniform  elongation  _ X  See 

n.r.  _ n.a.  _ n.y. 

1-14  Total  eTongation  _ _ See _ 

n.r.  _ n.a.  _ n.y. 

1-15  Reduction  of  area  _ %  See _ 

n.r.  _ n.a.  _ n.y. 

1-16  Modulus  of  elasticity  _ MPa*10**6 _ Ksi,  etc  _ See 

n.r.  n.a.  _ n.y. 

1-17  Standar3~  _a5tm _ or  _ ^other  standard _ 

n.r.  n.a.  _ n.y. 

1-18  Year  of~Tssue  o7  test  standard  19 _ _  _ See _ 

_ n.r.  _ n.a.  _ ^n.y. 
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2-0  MattrUl  K#y  _ 

•2-1  Type  of  test  (fracture  toughness) 

2-2  Position  of  specliaen  _ ^n.r.  _ n.a.  _ ^n.y.  _ See  _ 

Full-thickness 

_ Surface.  0/4T  _ ^Quarter-thickness,  1/4T 

3/8  thickness  _ ^Mid  thickness.l/2T 

Opposite  surface.'  IT  _ Third  quarter  thickness,  3/4T 

•2-3  Orientation  of  speciMn'  _ See _ _ 

L-T  L-S  L-C  L-R  T-L 

_  T-S  _  S-L  S-T  C-L  C-R 

_ R-C  _  n.r.  n.a.  n.y. 

*2-4  Type  of  specisNn  _ ^n.r.  _ ^n.a.  _ n.y.  _ See _ _ _ 

_ Coapact  _ ^Side-grooved  coapact  _ Bend 

Deep  notch  bend  _ DCS  .MOL 

•2-5  ThTckness  of  speciaen  as  _ in  See _ 

_ n.r.  _ ^n.a.  _ ^n.y. 

2-6  Initial  crack  length,  average  _ ■»  _ in  _ See _ _ _ 

_ n.r.  _ n.a.  _ n.y. 

2-6a  a/W  See _ n.r.  _n.a.  _n.y. 

2-7  Type's?" loading  _S1oa  _Interaediate  _High  Rate 

_ n.r.  n.a.  _ ^n.y.  _ See _ _ 

2-8  (Kdot)  Rate  of"Toading _  _ See _ _ _ 

_ n.r.  _ n.a.  _ n.y. 

•2-9  Test  teaperature  _ ^degC  _ ^degF  _ degK  _ RT  (20C) 

_See _  _n.r.  _n.a.  _n.y. 

*2-10  KQ  _  _ n.r.  n.a.  n.y.  See^ _ 

2-11  Klc  _  n.r.  _n.a.  _n.y.  _See - - - 

*2-12  Valid  measure  o7  Klc?  _ yes  _ no  See _ 

n.r.  _ n.a.  _ n.y. 

•2-13  If  invaTTd,  reason  _ ^See  _ _ _ _ 

_ (Dthickness  _ (CL)crack  length  (FP)fati^e  precrack 

r.r.  _n.a.  _n.y. 

2-14  TTc  _ units. _  _See _ _ _ 

_ n.r.  _ n.a.  _ ^n.y. 

2-15  Reported  stress  intensity  factor  from  Jlc  _units _ ^MPa*m**0.5 

n.r.  _ n.a.  _ n.y.  See 

2-16  Hethod  o7  J1C  Calculation  _i..r.  _n.a.  _n.y.  _See _ 

per  Stand.  modified  Stand.  other : 

2-17  InitTation  crack  oOdning  displacement _ m  _ in  _ See _ 

n.r.  _ n.a.  _ ^n.y. 

2-18  CriticaT'CTOO  _ _ in  _ See _ _ 

_ n.r.  _ n.a.  _ n.y. 

2-18a  Is  Critical  CTOO  _ c-cleavage  _ u-cleavage  preceded  by  tearing  _ m-fibrous 

2-19  Initiation  J  value  _ units _  _ See _ 

_ n.r.  _ n.a,  _ n.y. 

2-20  Maximum  J  value  units_ _  _ See__ _ 

_ n.r.  _ n.a.  _ ^n.y. 

2-20a  No.  of  J  specimens _ See  _ _ _ _ ^n.a.  _ n.y. 

2-21  Tearing  modulus  ^units _  _ See 

_ n.r.  _ n.a.  _ n.y. 

2-22  Standard  _4STM _  or  _other  standard: _ 

_ n.r.  n.a.  _ n.y. 

2-23  Year  of  issue  o?  test  standard  19 _  _ See _ 

_ n.r.  _ n.a.  _ n.y. 
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3-0 

•3-1 

3-2 

*3-3 

*3-4 

*3-5 

3-6 

3-7 

3-8 

3-9 

3-10 

3-11 

3-12 


Kty 

Typ*  of  tost:  CVW-Chorov  U  notcKod  bor  lapoct 

_ PCV-Procrockod  Chorpy  V  notchod  bar  lapact 

Position  of  sptciaon  _ n.r.  _ ^n.aJ _ ^n.y,  _ Saa 

_ ^Surfaco,  0/4T  _ Quartar-thicknass.  1^47 

_ 3/8  thicknass.3/8T  _ ^Nld  thleknass,l/2T 

_ ^Opposita  surfaea.lT  _ ^Third  quartar  thicknass,  3/4T 

Typa  of  spaciaan  _ Saa 


Full :  full -width  Charpy  V 
2W:  Twica-width  Charpy  V 

an 


1/2W:  Ona-half  width  Charpy  V 
1/4M:  Ona-quartar  width  Charpy  V 


L-T 

T-L 

L-C 

L-R 

L-S 

T-S 

S-L 

S-T 

C-L 

C-R 

R-C 

_  n.r. 

n.a. 

_ n.y. 

Tast  taaparatura  _ dagC  _ ^dagF  _ dagK  _ ftT(20C) 

_ n.r.  n.a.  n.y.  _ Saa  _ 

Total  anargy  to  fractura  _ Ft-Lb  Saa 

Lataral  axpansion  _ ^aa  ails  Saa _ 

_ n.r.  n.a.  n.y. 

Shaar  fractura  _ 8r1tt1a  fracture  _ X  _ Sae_ 

_ ^n.r.  n.a.  ^n.y. 

Did  spaciaan  fractura  coaplataly  _ yes  _ no  _ assumed 


_ n.r.  n.a.  ^n.y. 

Did  spaciaan  axhibit  splitting 

_ n.r.  n.a.  n.y. 

Standard  ASTM _ 


Saa 


no 


Saa 


or  othar  standard 


_n.r.  n.a.  n.y. 

Year  of  issue  o7  tast  standard  19_ 
_ n.r.  n.a.  ^n.y. 


Sea 


4-0  Material  Kay  _ 

4-1  Typa  of  tast:  MRL  Crack  arrast 

4-2  Position  of  spaciaan  _ n.r.  _ n.a.  _ n.y.  _ Saa _ 

_ Surface,  0/4T  _ Quartar-thicknass,  1/4T 

3/8  thicknass  _ Mid  thicknass,  1/2T 

_ ^Opposite  surface,  IT  _ Third  quartar  thicknass,  3/4T 

4-3  Typa  of  spaciaan  _ 0Cl~ 

_ n.r.  _ n.a.  _ ^n.y.  Sea _ 

4-4  Thicknass  of  spaciaan  _ aa  _ in  Saa  _ 

_ ^n.r.  _ n.a.  n.y. 

4-5  Orientation  of  spaciaan  Saa _ 

_  L-T  _  L-S  _  L-C  l-ft  T^L 

_  T-S  _  S-L  _  S-T  _  C-t  C-R 

_  R-C  _  n.r.  _  n.a.  _ n.y. 

4-6  Tast  taaparatura  _ ^dagC  daqF  daaK  _ RT(20C) 

n.r.  _n.a.  _n.y.  _Saa_^ _ 

4-7  Rata  of  l^oading  _ Slow  _ Intanaadiata  High  Saa 

_ ^n.r.  _ ^n.a.  _ ^n.y. 

4-8  KQ  _ n.r.  n.a.  ^n.y.  _Saa _ 

4-9  Valid  aaasura  o7  KIC  _ yts  _ no  Saa 

n.r.  n.a.  _ ^n.y.  ' 

4-10  Reason  Tor  invaTidity  thicknass  _ Saa _ _ 

_ n.r.  _ n.a.  _ n.y. 

4-11  Crack  arrest  stress  intensity _ Saa _ 

_ n.r.  n.a.  _ n.y.  ' 

4-12  Standard  ^TM  or  _othar  standard _ 

n.r.  n.a.  _ n.y. 

4-13  Year  of  issue  o7  test  standard  19 _  _ Saa _ 

_ ^n.r.  _ ^n.a.  _ n.y. 
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A  Marine  Structurai  Toughness  Dnta  Bank 


13  Data  Presentations  for  Marine  Materials 


Data  presentations  of  all  marine  materials  be^n  on  page  1000.  A  brief  table  of  contents  is: 


ABS-B  . 

ABS-EH32  ... 
ABS-EH36  ... 

A36  . 

CG  A537M  . . . 
A537CL1  .... 
A572Gr50  ... 

A588  . 

A710 . 

BS4360  Gr50D 

HY80  . 

HYIOO  . 


1000 

2000 

2100 

3100 

7100 

7300 

7600 

8000 

9400 

13800 

16500 

19500 


On  each  report,  background  information  and  material  properties  are  grouped  into  categories:  De¬ 
scription,  Composition,  Fabrication  History,  Weld,  and  Property  Measurements.  Constant  infor¬ 
mation  is  not  repeated,  but  a  note  refers  the  reader  to  a  previous  page.  Material  property  plots 
show  both  SI  and  traditional  en^neering  units.  A  complete  index  appears  at  the  end  on  page  I 
(roman  numerial).  All  nonnumeric  values  are  indexed  twice:  as  “tw/tie  variable"  and  as  ‘^variable, 
value". 
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Material  CG  A537M 


Page  7100.1 


script 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 


position 

C  . 

P  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


n  History 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conations  . 

Final  Temperature  . 

Cold  Woik  Strain  . 

ARinsTime  . 


operty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  . . . . 

Tensile  Modulus  . 

Standard  Year  . 


Test  Temp 
degF 


Room 


003.001.01 

* 


Wrought  Metal 
.  1.058  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


CG  A537M 
Grade  B 
....  Plate 

. . .  Actual 

• 


SSC-276 


.  0.15% 

.  0.01% 

.  0.40  % 

Mn  . 

S  . 

Cr  . 

.  1.20% 

.  0.021% 

.  0.23  % 

.  0.13% 

Mo  . 

.  0.04  % 

Cu  . 

.  0.08  % 

Ti  . 

* 

A1  . 

.  0.03% 

* 

Other  Comnonents  . 

.  None  % 

SWRI 


Producer  . 

Addl  Info  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Armco 

* 


Tensile 
Bound 
.  IXin 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Uniform  Elongation 
Standard  Method  . . 


lAtT 
025  m 


*  -notrqwrted 


Material  CG  A537M 


Page  7100.2 


Energy  J 


Material  CG  A537M 

Page  7100.3 

Oescriptibn 

Material  Qxle  . 

.  003.001.01 

Material  Name  . 

.  CGA537M 

UNS  . 

* 

Other  Designation  . 

.  Grade  B 

Type  . 

Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1.058  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  lb  . 

* 

Reference  . 

.  SSC-276 

0.0 


Material  CG  A537M 


Page  7100.4 


*  -  not  reponed 


Dynamic  Tear  Energy  J 


Material  CG  A537M 

Page  7100.6 

Description 

Material  Code  . 

.  003.001.01 

Material  Name  . 

.  CGA537M 

UNS  . 

* 

Other  Designation  . 

.  Grade  B 

Type  . 

Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1.058  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

* 

Reference  . 

.  SSC-276 

3200.0 


2400.0 


1600.0 


-200.0 
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Material  CG  A537M 

Page  7200.1 

Description 

Matoial  Code  . 

.  003.002.01 

Material  Name  . 

.  CG  A537M 

UNS  . . 

Other  Designation  . 

.  Grade  B 

Type  . 

Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

* 

Reference  . 

.  0.17% 

.  0.01% 

.  0.33  % 

Mn  . 

S  . 

Cr  . 

.  1.32  % 

.  0.019% 

.  0.21% 

.  0.25% 

Mo  . 

.  0.06  % 

* 

Cu  . 

.  0.14% 

Ti  . 

4t 

AI  . 

.  0.02% 

Other  Components  . 

.  None  % 

omposition 

c  . 

p  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


abrication  History 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Final  Temperature  . 

Cold  Work  Strain  . 

Affins  Time  . 


roperty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  . . . 

Tensile  Modulus  . 

Standard  Year  . 


Orient 


SWRI 

* 


Producer  . 

Addlinfo  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  . . . . 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Armco 

None 


Tensile 
Round 
1.00  in 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Uniform  Elongation 
Standard  Method  . . 


.  1/4T 

0.250  in 

* 


Test  Temp 
degF 

UTS 

ksi 

Room 

89.6 

Elongation 

% 

RA 

% 

22.7 

68.7 

-  notrqported 


Material  CG  A537M 

Page  7200.2 

Description 

Material  Code  . 

.  003.002.01 

Material  Name  . 

.  CG  A537M 

UNS  . 

* 

Other  Designation  . 

.  Grade  B 

Type  . 

Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  lb  . 

* 

Reference  . 

omoosition 


See  Pace  7200.1 


See  Pace  7200.1 


Property  Measurements 

Test  Type  . 

.  .  Charpy  V  Impact 

Position  . 

.  1/4T 

Specimen  Type  . 

.  Full 

Did  Specimen  Fracture?  . 

* 

Did  Specimen  Split?  . 

* 

Standard  Method  . 

* 

Standard  Year  . 

Test  Temp 
degF 


-80 

-80 

-80 

^0 

^0 

^0 

0 

0 

0 

32 

32 

32 

75 

75 

75 


CVN  Energy 
ft-lb 


Lat  Expans 
mils 


-  not  reported 


Charpy  V  Energy  J 


Material  CG  A537M 

Page  7200.3 

Description 

Material  Code  . 

.  003.002.01 

Material  Name  . 

.  CGA537M 

UNS  . 

* 

Other  Designation  . 

.  Grade  B 

Type  . 

Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

* 

Reference  . 

* 

Material  CG  A537M 

Page  7200.4 

Description 

Material  Code  . 

.  003.002.01 

Material  Name  . 

.  CG  A537M 

UNS  . 

♦ 

Other  Designation  . 

.  Grade  B 

Type  . 

Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

m 

Lot  n)  . 

* 

Rcrerence  . 

* 

omposttion 


Fabrication  Histo 


Property  Measurements 

Test  Type  .  Nil  Ductilty  Transition 

Specimen  Type  .  P-3 

losses  .  * 

Standard  Year  .  • 


Orien 


See  Pace  7200.1 


See  Paee  7200.1 


Position  . 

Filler  Alloy  . . . . 
Standard  Method 


. . .  0/4T 

Hardex-N 
. .  E208 


Test  Temp 
degF 

Break? 

-90 

Yes 

-80 

No 

-80 

Yes 

-70 

Yes 

-60 

No 

NDTT 


•  -  not  reported 


Dynamic  Tear  Energy  J 


Material  CG  A537M 

Page  7200.6 

Description 

Material  Code  . 

.  003.002.01 

Material  Name  .  . 

CG  A537M 

UNS  . 

* 

Other  Designation  . 

.  Grade  B 

Type  . 

Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  lb  . 

* 

Reference  . 

* 

3200.0 


2400.0 


1600.0 


IJXU 


MateriPl  CG  A537M 


script  Ion 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . . 


on 


003.002.09 


Welded  Joint 
.  1  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  7200.7 


CG  A537M 
Grade  B 
....  Plate 
. . .  Actual 


See  Pace  7200.1 


See  Pace  7200.1 


Weld  Code  . 

Base  Metal  Thickness  . 

Preheat  Temperature  . 

Interpass  Temperature  . 

Filler  Specification  . 

Filler  Carbon  Content  . 

Shielding  Gas  . 

Amperage  . 

Travel  Speed  . 

Joint  Preparation  . 

Location  wit  Weld  . 

Post- Weld  Heat  Temp  . 

Flux  Type  . 

Weld  Composition  Reported? 


roperty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  . . . . 

Tensile  Modulus  . 

Standard  Year  . 


Orient 


003.002.09 
1.0  in 
ISOdegF 
300degF 


.  475  amps 

.  18  inAnin 

Double  V-Groove 
..  llmminHAZ 


Weld  Type  . 

Welding  Position  . . . 

Metal  Gap  . 

Passes  . 

Filler  Name  . 

Filler  Metal  Size  ... 

Voltage  . 

Polarity  . 

Heat  Input/Pass  .... 
Number  of  Sides  . . . 
Location  wit  Surface 
Post- Weld  Heat  Time 
Flux  Name  . 


. . .  SAW 
Downhand 
.  0  in 


Armco  W18 
....  5/32 in 
. . .  30  volts 
. . . .  DCRP 
. .  50KJ/in 

.  2 

.  1/4T 


Line  860 


Tensile 
Round 
1.25  in 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Uniform  Elongation 
Standard  Method  . . 


, .  1/4T 

0.250  in 

* 


Test  Temp 
degF 

UTS 

ksi 

TYS 

ksi 

Room 

71.1 

86.6 

-  notrqiorted 


Material  CG  A537M 


scriptfon 

Material  Code  .  003.002.09.1 

UNS  .  • 

Type  .  Welded  Joint 

Thickness  .  1  in 

Composition  Position  .  • 

Reference  .  • 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  7200.8 


CG  A537M 
Grade  B 
....  Plate 

. . .  Actual 

* 


See  Pace  7200.1 


IVr!  f: 

Weld  Code  . 

. . .  003.002.09.1 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1.0  in 

Welding  Position  . 

.  Downhand 

Preheat  Temperature  . 

.  150  degF 

Metal  Gap  . 

.  Oin 

Interpass  Temperature  . 

.  300degF 

Passes  . 

* 

Filler  Specification  . 

* 

Filler  Name  . 

. . .  Armco  W18 

Filler  Carbon  Content  . 

* 

Filler  Metal  Size  . 

.  5/32  in 

Shielding  Gas  . 

Voltage  . 

.  30  volts 

Amperag;  . 

.  475  amps 

Polarity  . 

.  DCRP 

Travel  Speed  . 

.  18  in/min 

Heat  Input/Pass  . 

.  50  KJ/in 

Joint  Preparation  . 

Double  V-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

. .  llmminHAZ 

Location  wrt  Surface  . 

.  1/4T 

Post- We  !d  Heat  Temp  . 

* 

Post- Weld  Heat  Time  . 

* 

Flux  Tyue  . 

* 

Flux  Name  . 

.  Line  860 

Weld  Composition  Reported?  . . 

.  No 

Properly  Measurements 

Test  T'  p<?  . 

Charpy  V  Impact 

Position  . 

.  1/4T 

Specimen  Type  . 

.  FuU 

Shear  Fracture  . 

* 

Did  Specimen  Fracture?  . 

Did  Specimen  Split?  . 

* 

Standaid  Method  . 

* 

Standard  Year  . 

* 

Test  Temp 
degF 


-100 

-100 

-100 

-dO 

-dO 

-60 

-20 

-20 

-20 

32 

32 

32 

75 

75 

75 


•T 

■ 

• 

1 ' 

■ 

II 

K 

■ 

II 

*  -  not  reported 


Charpy  V  Energy  J 


Material  CG  A537M 

Page  7200.9 

Description 

Material  Code  . 

...  003.002.09.1 

Material  Name  . 

.  CG  A537M 

UNS  . 

* 

Other  Designation  . 

.  Grade  B 

Type  . 

. .  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

♦ 

Lot  ID  . 

* 

Reference  . 

« 

Material  CG  A537M 


Page  7200.10 


-  not  rqxjrted 


Material  CG  A537M 

Page  7200.1 1 

Description 

Material  Code  . 

...  003.002.09.1 

Material  Name  . 

.  CG  A537M 

UNS  . 

* 

Other  Designation  . 

.  Grade  B 

Type  . 

. .  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

* 

Reference  . 

* 

See  Page  7200.1 


See  Pace  7200.1 


limR 


Property  Measurements 

Test  Type  . 

. .  Dynamic  Tear 

Position  . 

.  0/4T 

Specimen  Type  . 

. . .  Dynamic  Tear 

Notch  Preparation  . 

.  Pressed 

Specimen  Thickness  . 

.  5/8  in 

Loading  Rate  . 

* 

Appearance  . 

* 

Standard  Method  . 

.  E604 

Standard  Year  . 

.  1976 

Test  Temp 
degF 


DT  Energy 
ft-lb 


*  -  not  rqMrted 


Dynamic  Tear  Energy  J 


Material  CG  A537M 

Page  7200.12 

Description 

Material  Code  . 

...  003.002.09.1 

Material  Name  . 

.  CG  A537M 

UNS  . 

Other  Designation  . 

.  Grade  B 

Type  . 

Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

« 

Lot  ID  . 

Reference  . 

* 

3200.0 


2400.0 


1600.0 


IKUJ 


-200.0 


Material  CG  A537M 


scription 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 


on 


HEnnissiii 


003.002.03.1 


Welded  Joint 
.  1  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  7200.13 


CG  A537M 
Grade  B 
....  Plate 
. . .  Actual 


See  Page  7200.1 


Weld  Code  . 

....  003.002.03.1 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1.0  in 

Welding  Position  . 

.  Downhand 

Preheat  Temperature  . 

.  150  degF 

Metal  Gap  . 

.  0  in 

Intetpass  Temperature  . 

.  300  degF 

Passes  . 

Filler  SpeciHcation  . 

* 

Filler  Name  . 

. . .  Armco  W18 

Filler  Carbon  Content  . 

Filler  Metal  Size  . 

.  5/32  in 

Shielding  Gas  . 

♦ 

Voltage  . 

.  30  volts 

Amperage  . 

.  475  amps 

Polarity  . 

.  DCRP 

Travel  Speed  . 

.  18  in/min 

Heat  Input/Pass  . 

.  50  KJ/in 

Joint  Preparation  . 

.  Double  V-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

....  1mm  in  HA2 

Location  wrt  Surface  . 

.  1/4T 

Post- Weld  Heat  Temp  . . 

Post- Weld  Heat  Time  . 

Flux  Type  . 

* 

Flux  Name  . 

.  Line  860 

Weld  Comtwsition  Reported?  . 

.  No 

Properly  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  1/4T 

Specimen  Type  . 

.  Full 

Shear  Fracture  . 

♦ 

Did  Specimen  Fracture?  . 

Did  Specimen  Split?  . 

* 

Standard  Method  . 

Standard  Year  . 

Lat  Expans 
mils 


Marine  Structural  Toughness  Data  Bank 


Material  CG  A537M 


Description 

Material  Code  .  003.002.03.1  Material  Name  .. 

UNS  .  •  Other  Designation 

Type  .  Welded  Joint  Form  . 

Thickness  .  1  in  Composition  Type 

Composition  Position  .  •  Lot  ID  . 

Reference  .  * _ 


Material  CG  A537M 


script  ion 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 


Sit  ion 


003.002.03.1 

m 

Welded  Joint 
.  1  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


See  Pace  7200.1 


See  Pace  7200.1 


See  Pace  7200.13 


Page  7200.15 


CG  A537M 
Grade  B 
....  Plate 
. . .  Actual 

* 


'  not  reported 


Dynamic  Tear  Energy  J 


Material  CG  A537M 


Page  7200.16 


Description 

Material  Code  . 

.  003.002.03.1 

Material  Name  . 

.  CG  A537M 

i 

UNS  . 

Other  Designation  . 

.  Grade  B 

Type 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

*  ' 

Reference  . 

* 

3200.0 


2400.0 


1600.0 


Page  7300.1 


Material  A537  CL1 

bescription 

Materia!  Code  . 

UNS  . 

Type 

Thickness  . 

Composition  Position 
Reference  . 


Composition 

c  . 

.  0.20% 

Mn  . 

.  1.28  % 

p  . 

* 

S  . 

.  0.021% 

Si  . 

* 

Cr  . 

* 

Ni  . 

« 

Mo  . 

.  0.07  % 

V  . 

* 

Cu  . 

* 

Cb  . 

Ti  . 

* 

B  . 

m 

A1  . 

.  0.038% 

* 

Other  Components  . 

.  None  % 

Hea  t  Treatment  . . . 

Year  Produced  . . . 

Source  . 

Ingot  Position  .... 

Process  Temperature 
Rolling  Conditions 
Final  Temperature  . 

Cold  Wotk  Strain  . 

Aging  Time  . 

I  Property  Measurements 

I  Test  Type  .  Tensile  Position  1/4T 

I  Specimen  Type  .  Cylindrical  Specimen  Thickness  .  0.252  in 

I  Gage  Length  .  1.0  in  Loading  Rate  .  • 

i  Tensile  Strength  Offset  .  *  Uniform  Elongation  .  • 

1  Tensile  Modulus  .  •  Standard  Method  .  • 

I  Standard  Year  .  • 


...  N  Producer  .  Lukens 

.  1978  Addllnfo  .  » 

Lukens  Melting  Practice  .  * 

.  .  *  Killing  Process  .  * 

_  •  Process  Time  .  • 

...  ♦  Final  Processing  .  N 

.  . .  •  Final  Time  .  • 

...  •  Aging  Temperature  .  • 

 *  Location  .  • 


. .  003.003.01  Material  Name  .  A537CL1 

.  *  Other  Designation  .  * 

Wrought  Metal  Form  .  Plate 

.  3/4  in  Composition  Type  .  Actual 

.  •  Lot  ID  .  D3791-2B 

....  LR3201 


*  -  not  reported 


Material  A537  CL1 


scriptlon 

Material  Code  .  003.003.01 

UNS  .  • 

Type  .  Wrought  Metal 

Thickness  .  3/4  in 

Composition  Position  .  * 

Reference  .  LR3201 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  7300.2 


A537CL1 

* 


. . .  Plate 
Actual 
D3791-2B 


iggsir^nnmi 


See  Page  7300.1 


See  Page  7300.1 


operty  Measurements 

Test  Type  . 

Specimen  Type  . 

Standard  Method  . 


Orien 


Charpy  V  Impact 

.  Full 

* 


Position  . 

Did  Specimen  Fracture? 
Standard  Year  . 


. .  1/4T 

Assumed 

* 


Test  Temp 
degF 

CVN  Energy 
ft-lb 

Lat  Expans 
mils 

Shear 

% 

Split? 

-180 

5 

3 

0 

* 

-160 

7 

5 

0 

* 

-140 

8 

5 

0 

-120 

12 

9 

0 

* 

-100 

24 

19 

10 

* 

-80 

26 

23 

17 

* 

-70 

27 

25 

19 

* 

-60 

38 

33 

27 

-50 

36 

34 

33 

* 

-40 

41 

37 

44 

* 

-30 

54 

48 

47 

* 

-20 

54 

4”’ 

52 

* 

-10 

54 

51 

65 

* 

0 

68 

57 

72 

* 

10 

80 

72 

100 

Yes 

20 

80 

70 

100 

* 

40 

81 

72 

100 

Yes 

60 

86 

74 

100 

* 

74 

85 

76 

100 

Yes 

100 

81 

70 

100 

Yes 

-180 

4 

3 

0 

• 

-160 

7 

5 

0 

• 

-140 

10 

6 

0 

* 

-120 

12 

10 

0 

-100 

13 

13 

6 

* 

-80 

16 

15 

11 

-70 

19 

20 

15 

* 

-60 

23 

23 

27 

« 

-50 

21 

23 

30 

m 

-40 

23 

26 

40 

* 

-30 

27 

29 

47 

* 

-20 

33 

34 

60 

* 

-10 

34 

36 

52 

* 

0 

38 

38 

66 

* 

10 

41 

41 

75 

Yes 

*  -  notrqxirted 


(continued) 


duupy  V  Energy  J 


Material  A537  CL1 

Page  7300.4 

bescription 

Material  Code  . 

.  003.003.01 

Material  Name  . 

.  A537  CLl 

UNS  . 

* 

Other  Designation  . 

* 

Type  . 

Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  3/4  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

« 

Lot  ID  . 

.  D3791-2B 

Reference  . 

.  LR3201 

Material  A537  CL1 


Page  7300.5 


Dynamic  Tear  Energy  J 


Material  A537  CL1 

Page  7300.6 

Description 

Material  Code  . 

.  003.003.01 

Material  Name  . 

.  A537  CLl 

UNS  . 

* 

Other  Designation  . 

• 

Type  . 

Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  3/4  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

« 

Lot  ID  . 

.  D3791-2B 

Reference  . 

.  LR3201 

3200.0 


2400.0 


1600.0 


lr>Ul 


scriptlon 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


013.004.010A 


Wrought  Metal 

.  1  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A537  CLl 

• 

. . .  Plate 
Actual 


KONKUL-1 


Composition 

c  . 

.  0.18% 

Mn  . 

.  1.15% 

p  . 

.  0.008% 

S  . 

.  0.02% 

Si  . . . 

.  0.29  % 

Cr  . 

.  0.09% 

Ni  . 

.  0.22% 

Mo  . 

.  0.04  % 

V  . 

.  <0.002  % 

Cu  . 

.  0.26% 

Cb  . 

.  <0.005% 

Ti  . 

* 

B  . 

A1  . 

.  0.019% 

N  . 

.  0.011% 

Other  Components  . 

.  None  % 

F^abrlcatlon  History 

Heat  Treatment  . 

• 

Producer  . 

.  US  Steel 

Year  Produced  . 

* 

Addl  Info  . 

m 

Source  . 

.  US  Steel 

Melting  Practice  . 

Ingot  Position  . 

Killing  Process  . 

.  Si-Al 

Process  Temperature  . 

Process  Time  . 

* 

Rolling  Conditions  . 

• 

Final  Processing  . 

.  N 

Final  Temperature  . 

« 

Final  Time  . 

• 

Cold  Work  Strain  . 

Aging  Temperature  .... 

* 

Aging  Time  . 

* 

Location  . 

* 

Property  Measurements 

Test  Type  . 

.  Tensile 

Position  . 

.  1/4T 

Specimen  Type  . 

.  Cylindrical 

Specimen  Thickness  . 

.  0.357  in 

Gage  Length  . 

.  1 .4  in 

Loading  Rate  . 

• 

Tensile  Strength  Offset  .... 

.  0.2  % 

Uniform  Elongation  . 

• 

Tensile  Modulus  . 

• 

Standard  Method  . 

• 

Standard  Year  . 

Elongation 

% 


31.6 


*  •  not  reported 


Material  A537  CL1 


scrtption 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


Sit  ion 


013.004.02AW 


Welded  Joint 
.  1  in 

* 

KONKUL-1 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  7400.2 


A537  CLl 


Plate 

Actual 

* 


See  Paee  7400.1 


Weld  Code  . 

. .  013.004.02AW 

Weld  Type  . 

.  SMA 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  Downhand  IG 

Preheat  Temperature  . 

.  50  degF 

Metal  Gap  . 

.  0  in 

Interpass  Temperature  . 

.  350  degF 

Passes  . 

.  15 

Filler  SpeciTication  . 

.  E8018-C3 

Filler  Name  . 

* 

Filler  Carbon  Content  . 

* 

Filler  Metal  Size  . 

Shielding  Gas  . 

* 

Voltage  . 

* 

Amperage  . 

Polarity  . 

* 

Travel  Speed  . 

* 

Heat  Inpul/Pass  . 

.  34  KJ/in 

Joint  Preparation  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wrt  Surface  .... 

. .  Mid  thickness  at  root 

Post- Weld  Heat  Temp  . 

• 

Post- Weld  Heat  Time  . . . . 

RuxType  . 

• 

Flux  Name  . 

* 

Weld  Comtxjsition  Reported?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  Full 

Did  Specimen  Fracture?  . . 

.  Assumed 

Did  Specimen  Split?  . 

* 

Standard  Method  . 

• 

Standard  Year  . 

Test  Temp 
dcgF 


CVN  Energy 
ft-ib 


10 

11 

17 

20 

8 

23 

25 

42 

52 

53 
60 

64 

65 


Lat  Expans 
mils 


*  -notrqwrted 


Marine  Structural  Toughness  Data  Bank 


Material  A537  CL1  Page  7400.3 

Descriptbn 

Material  Code  .  013.004.02AW 

UNS  .  * 

Type  .  Welded  Joint 

Thickness  .  1  in 

Composition  Position 
Reference 


Material  Name  .  A537  CLl 

Other  Designation  .  • 

Form  .  Plate 

Composition  Type  .  Actual 

Lot  ID  .  * 


KONKUL-1 


Material  A537  CL1 


script  Ion 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


01 3.004.02 AS  1 


Welded  Joint 
.  1  in 

KONKUL-1 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  7400.4 


A537  CLl 


Plate 

Actual 


See  Pace  7400.1 


on  Hlsto 


Weld  Code  . 

. .  013.004.02AS1 

Weld  Type  . 

.  SMA 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  Downhand  IG 

Preheat  Temperature  . 

.  SOdegF 

Metal  Gap  . 

.  Oin 

Jnterpass  Temperature  . 

.  350degF 

Passes  . 

.  15 

Filler  Specification  . 

.  E8018-C3 

Filler  Name  . 

Filler  Carbon  Content  . 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

* 

Voltage  . 

Amperage  . 

Polarity  . 

Travel  Speed  . 

* 

Heat  Input/Pass  . 

.  34  KJ/in 

Joint  Preparation  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wn  Surface  .... 

Mid  thickness  at  root 

Post- Weld  Heat  Temp  . 

.  llOOdcgF 

Post- Weld  Heat  Time  . . . . 

.  Ihr 

Flux  Type  . 

* 

Flux  Name  . 

* 

Weld  Comoosition  Reoorted?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  Full 

Did  Specimen  Fracture?  . . 

.  Assumed 

Did  Specimen  Split?  . 

Sumd^  Method  . 

* 

Sundard  Year  . 

* 

Test  Temp 
degF 

Lat  Expans 
mils 

-150 

10 

5  ' 

-150 

7 

4 

-125 

11 

a 

-125 

12 

9 

-100 

18 

10 

-100 

26 

20 

-75 

20 

17 

-75 

39 

33 

-50 

55 

42 

-50 

60 

58 

0 

55 

59 

0 

58 

58 

50 

66 

58 

50 

70 

54 

*  •  notreported 


Charpy  V  Energy  J 


Material  A537  CL1 

Page  7400.5 

Description 

Material  Code  . 

. ..  013.004.02AS1 

Material  Name  . 

.  A537  CLl 

UNS  . 

* 

Other  Designation  . 

* 

Type  . 

....  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

* 

Reference  . 

....  KONKUL-1 

Material  A537  CL1 


Page  7400.6 


Description 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 

..  013.004.02AS2 

* 

....  Welded  Joint 

.  1  in 

* 

. . . .  KONKUL-1 

Material  Name  . 

Other  Designation  . 

Form  . 

Composition  Type  . 

Lot  ID  . 

.  A537  CLl 

* 

.  Plate 

.  Actual 

See  Page  7400.1 

See  Page  7400.1 

■Weia - 

Weld  Code  . 

. .  013.004.02AS2 

Weld  Type  . 

.  SMA 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  Downhand  IG 

Preheat  Temperature  . 

.  SOdegF 

Metal  Gap  . 

.  0  in 

Inteipass  Tempoature  . 

.  350degF 

Passes  . 

.  15 

Filler  Specification  . 

.  E8018-C3 

Filler  Name  . 

* 

Filler  Carbon  Content  . 

Filler  Metal  Size  . 

Shielding  Gas  . 

* 

Voltage  . 

Amperage  . 

Polarity  . 

* 

Travel  Speed  . 

• 

Heat  Input/Pass  . 

.  34  KJ/in 

Joint  Preparation  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wrt  Surface  . . . 

. .  Mid  thickness  at  root 

Post-Weld  Heat  Temp  . 

.  1100  degF 

Post- Weld  Heat  Time  . . . 

.  5hr 

Flux  Type  . 

Flux  Name  . 

Weld  Comoosition  Reported?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  Full 

Did  Specimen  Fracture? 

.  Assumed 

Did  Specimen  Split?  . 

Standi  Method  . 

* 

Standard  Year  . 

Orien 

Test  Temp 
degF 

■EBSli 

Lat  Expans 
mils 

L-T  o 

5 

3 

15 

L-T  o 

6 

4 

20 

L-T  o 

-125 

20 

16 

20 

L-T  o 

-125 

25 

22 

65 

L-T  0 

-125 

28 

22 

35 

L-T  o 

-100 

19 

14 

45 

L-T  o 

-100 

25 

24 

75 

L-T  o 

-75 

35 

27 

70 

L-T  o 

-75 

36 

33 

70 

L-T  o 

-50 

35 

29 

65 

L-T  o 

-50 

35 

33 

70 

L-T  o 

0 

59 

59 

100 

L-T  o 

0 

62 

59 

100 

L-T  o 

50 

53 

49 

100 

L-T  o 

50 

59 

56 

99 

Chaipy  V  Energy  J 


Material  A537  CL1 

Page  7400.8 

bescriptlon 

Matoial  Code  . 

..  013.004.02AS3 

Material  Name  . 

.  A537  CLl 

UNS  . 

Other  Designation  . 

* 

Type  . 

. . . .  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . . . ! _ 

* 

Lot  ID  . 

* 

Reference  . 

. . . .  KONKUL-1 

See  Paee  7400.1 

See  Paee  7400.1 

Weld  Code  . i . 

..  013.004.02AS3 

Weld  Type  . 

.  SMA 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  Downhand  IG 

Preheat  Temp^ture  . 

.  SOdegF 

Metal  Gap  . 

.  Oin 

Inteipass  Temperature  . 

.  350degF 

Passes  . 

.  15 

Filler  Specification  . 

.  E8018-C3 

Filler  Name  . 

4t 

Filler  Carbon  Content  . 

* 

FillCT  Metal  Size  . 

« 

Shielding  Gas  . 

* 

Voltage  . 

4> 

Amperage  . 

41 

Polarity  . 

* 

Travel  Speed  . 

* 

Heat  Input/Pass  . 

.  34  KJAn 

Joint  Preparation  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wrt  Surface  .... 

.  Mid  thickness  at  root 

Post- Weld  Heat  Temp  . 

.  1200  degF 

Post- Weld  Heat  Time  _ 

.  Ihr 

Flux  Type  . 

* 

Flux  Name  . 

♦ 

Weld  Comoosition  Reported?  . 

.  No 

Property  Measurements 

- — 1 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  FuU 

Did  Specimen  Fracture?  . 

.  Assumed 

Did  Specimen  Split?  . 

Standi  Method  . 

* 

Standard  Year  . 

* 

ien 

Test  Temp 

degF 

Lat  Expans 
mils 


*  -  not  reported 


Charpy  V  Energy  J 


Material  A537  CL1 

Page  7400.9 

[Description 

Material  Code  . 

...  013.004.02AS3 

Material  Name  . 

.  A537  CLl 

UNS  . 

Other  Designation  . 

Type  . 

....  Welded  Joint 

Form  . '. . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

♦ 

Lot  ID  . 

* 

Reference  . 

....  KONKUL-1 

Marine  Structural  Toughness  Data  Bank 

Material  A537  CL1 

Page  7400.10 

Description 

Material  Code  . 

..  013.004.02AS4 

Material  Name  . 

.  A537  CLl 

UNS  . 

« 

Other  Designation  . 

* 

Type  . 

....  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

* 

Reference  . 

....  KONKUL-1 

See  Page  7400.1 

See  Pace  7400.1 

Weld  Code  . 

..  013.004.02AS4 

Weld  Type  . 

.  SMA 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  Downhand  IG 

Preheat  Temperature  . 

.  50  degF 

Metal  Gap  . 

.  Oin 

Inteipass  Temperature  . 

.  350  degF 

Passes  . 

.  15 

Filler  Specification  . 

.  E8018-C3 

Filler  Name  . 

* 

Filler  Carbon  Content  . 

* 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

* 

Voltage  . 

* 

Amperage  . 

* 

Polarity  . 

* 

Travel  Speed  . 

Heat  Input/Pass  . 

.  34  KJ/in 

Joint  Preparation  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wrt  Surface  . 

Mid  thickness  at  root 

Post-Weld  Heat  Temp  . 

.  1200  degF 

Post- Weld  Heat  Time  . 

.  5hr 

Flux  Type  . 

* 

Rux  Name  . 

* 

Weld  Composition  Reported?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  Full 

Did  Specimen  Fracture?  . . . 

.  Assumed 

Did  Specimen  Split?  . 

Standard  Method  . 

* 

Standard  Year  . 

* 

Test  Temp 
degF 


CVN  Energy 
ft-lb 

Lat  Expans 
mils 

13 

14 

7 

6 

15 

18 

17 

22 

16 

22 

23 

27 

23 

26 

49 

37 

51 

48 

45 

44 

47 

44 

62 

59 

65 

60 

50 

49 

66 

59 

*  -  not  rqMTted 


Charpy  V  Energy  J 


Material  A537  CL1 

Page  7400.11 

Description 

Material  Code  . 

. ..  013.004.02AS4 

Material  Name  . 

.  A537  CLl 

UNS  . 

* 

Other  Designation  . 

* 

Type  . 

....  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

<ti 

Lot  ID  . 

* 

Reference  . 

....  KONKUL-1 

-200.0 


Page  7500.1 


Material  A537  CL1 


Description 

MaterialCode  . 

UNS  . 

Type  . 

Thickness  . 

Conq)osition  Position  . 

Reference  . 

.  013.004.09BA 

* 

. . .  Welded  Joint 

.  1  in 

♦ 

. . .  KONKUL-1 

Material  Name  . 

Other  Designation  . 

Form  . 

Composition  Type  . 

Lot  ID  . 

.  A537CL1 

* 

.  Plate 

.  Actual 

• 

Composition 

C  . 

.  0.18% 

Mn  . 

.  1.15% 

P  . 

S  . 

Si  . 

.  0.29% 

Cr  . 

Ni  . 

.  0.22% 

Mo  . 

V  . 

.  <0.002% 

Cu  . 

.  0.26% 

Cb  . 

.  <0.005% 

Ti  . 

* 

B  . 

A1  . 

N  . 

.  0.011% 

Other  Comnonents  . 

.  None  % 

Fabrication  History 
IfeatTVeatment  . 

* 

Producer  . 

.  US  Steel 

YearPtoduced  . 

* 

Addllnfo  . 

Somce  . 

.  US  Steel 

Melting  Practice  . 

* 

Ingot  Position  . 

« 

Killing  Process  . 

.  Si-AI 

lYocess  Teinpenture  . 

* 

ProcessTIme  . 

* 

Rolling  Conditions  . 

* 

Final  Processing  . 

.  N 

Rnal  Temperature  . 

♦ 

Final  Time  . 

♦ 

Cold  W(Hk  Sbsin  . 

Aging  Temperature  _ 

* 

AainaTime  . 

* 

Location  . 

* 

Weld 

WeldCode  . 

..  013.004.09BA 

WeldType  . 

.  SAW 

Base  Metal  ThickiiBss  . 

.  1  in 

Welding  Position  . 

.  Downhand  IG 

Preheat  Temperature  . 

.  SOdegF 

Metal  Giq)  . 

.  Oin 

biieipass  Temperature  . 

.  350degF 

Passes  . 

.  8 

HBer  Spedficatioo  . 

.  EF2-F2 

Filler  Name  . 

HOer  Carbon  Content  . 

Filler  Metal  Size  . 

* 

ShieldingGas  . 

• 

Voltage  . 

* 

AnqMrage  .  . 

• 

Polarity  . 

% 

Ttevd  Speed  . 

• 

Heatlnput^Pass  . 

.  74KJ/jn 

Joint  PrqMiation  . 

.  V  Groove 

Number  of  Sides  . 

.  1 

Location  wit  Weld  . 

..  llmminHAZ 

Location  wrt  Surface  . . . 

..  Midthickner  notioot 

Post-Weld  Heat  Temp  . 

• 

POst-Weld  Heat  Time  . . 

• 

HuxType  . 

.  F% 

Flux  Name  . 

♦ 

.  No 

*  -  not  rapofted 


(continued) 


Material  A537  CL1 


Page  7500.2 


(condnue^ 

Property  Measurements 

TcstType  . 

Specimen  Type  . 

IMd  Specimen  Sidit?  . 

Standi  Year 


Orien 


Qiarpy  V  Impact 
.  Full 

* 


Test  Temp 
degF 


Position  . 

Did  Specimen  Fracture? 
Standard  Method  . 


. .  3/4T 
Assumed 

* 


Lat  Expans 
mils 

Shear 

% 

5 

10 

5 

10 

18 

15 

7 

10 

19 

25 

25 

30 

44 

35 

40 

35 

33 

50 

40 

70 

41 

60 

46 

85 

42 

70 

48 

80 

Marine  Structural  Toughness  Data  Bank 


Material  A537  CL1 


pt 

MaterioICode  . 

UNS  . 

Type  . 

Thickness  . 

Conqxnition  Position 
Refoence  . 


013.004.02BA 

* 


Welded  Joint 
.  1  in 

* 

KCTJKUL-l 


Material  Name  . . 
Other  Designation 

Fbim  . 

Composition  Type 
LotID  . 


Page  7500.4 


A537CL1 

* 


Plate 

Actual 

* 


eePaae? 


ee  Paae  7 


Weld  Code  . 

Base  Metal  Thickness  _ 

IVeheat  Temperatnre  . 

hileqnss  Tonperature  .... 

RUer  Specification  . 

Rller  Carbon  Content  _ 

ShieldingGas  . 

Amperage  . 

Thivel  Speed  . 

Joint  RqMiation  . 

Location  wit  Weld  . 

Post-Weld  Heat  Temp  _ 

Flax  Type  . 

Weld 


rwnenta 

TestType  . 

Spedmen  Type  . 

Dkl  Spedmen  Split?  . 

StamMYear  . 


013.004.02BA 

.  1  in 

....  SOdegF 
...  350degF 
.  EF2-F2 


WeWType  .... 
Welding  Position 
Metal  Gap  . 


.  SAW 

DownhandIG 

.  Oin 

.  8 


V  Groove 
Fusion  line 

* 

.....  F96 
 No 


InllerName  . 

RUer  Metal  Size  ... 

Voltage  . 

Polarity  . 

Heat  Input/Pass  .... 
Number  of  Sides  ... 
Location  wrt  Surface 
Post- Weld  Heat  Hme 
Rux  Name  . 


.  74  KJAm 

.  1 

Mid  thickness  not  root 

* 


Charpy  V  Impact 
.  FuU 


Position  . 

Did  Specimen  Fracture? 
Stamtard  Method  . 


..  3/4T 

Assumed 

* 


1 

5 

4 

5 

0 

5 

1 

5 

6 

10 

12 

IS 

16 

15 

18 

25 

28 

35 

23 

30 

35 

90 

41 

90 

38 

100 

44 

100 

•  not  raponed 


Quupy  V  Energy  J 


Marine  Structural  Toughness  Data  Bank 


Material  A537  CL1 

Page  7500.5 

DMcrIption 

MaterialCode  . 

. .  013.(X)4.02BA 

Material  Name  . 

.  A537CL1 

XJNS  . 

* 

Other  Designation  . 

« 

Type  . 

....  Welded  Joint 

Form  . 

.  Hate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  H)  . 

* 

Reference  . 

. . . .  K(»«ajL-i 

Material  A537  CL1 


script 

MaterialCode  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Referaice  . 


013.004.09BS1 


Welded  Joint 

.  1  in 

• 

K<»JKUL-1 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
LotID  . 


Page  7500.6 


A537CL1 


Plate 

Actual 

* 


iiiiiiisiiaiiiinEri 


See  Page  7500.1 


ee  Page  7500.1 


iLV/i  r* 

Weld  Code  . 

. .  013.004.09BS1 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  Downhand  IG 

Preheat  Temperature  . 

.  50degF 

Metal  Gap  . 

.  Oin 

Inierpass  Temperature  . 

.  350degF 

Passes  . 

.  8 

Hller  Specification  . 

.  EF2-F2 

Filler  Name  . 

* 

HUer  Carbon  Content  . 

* 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

* 

Voltage  . . 

• 

Amperage  . 

* 

Polarity  . 

Travel  Speed  . 

* 

Heat  Input/Pass  . 

.  74KJ/in 

Joim  PrqMradon  . 

.  V  Groove 

Number  of  Sides  . 

.  1 

Location  wrt  Weld  . 

...  llmminHAZ 

Location  wrt  Surface  . . . . 

.  Mid  thickness  not  root 

Post- Weld  Heat  Temp  . 

.  1100  degF 

Post- Weld  Heat  Time  . . . 

.  1  hr 

Flux  Type  . 

.  F96 

Flux  Name  . 

Weld  Comnosition  Retmrted?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  FuU 

Did  Specimen  Firacture?  . 

.  Assumed 

EMd  Specimen  Siriit?  . 

* 

Standi  Method  . 

* 

Standi  Year  . 

« 

11 

4 

5 

5 

2 

5 

6 

5 

20 

11 

10 

20 

12 

20 

20 

14 

15 

16 

16 

30 

37 

23 

35 

43 

36 

40 

46 

28 

45 

42 

48 

55 

58 

51 

70 

66 

55 

45 

67 

56 

90 

Chaipy  V  Energy  J 


Material  A537  CL1 


Page  7500.7 


bescriptlon 

MaterialCode  . 

.  013.004.09BS1 

Material  Name  . 

.  A537  CLl 

UNS  . 

* 

Other  Designation  . 

m 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

LotD)  . 

* 

Reference  . 

.  K(»ncUL-l 

Material  A537  CL1 


Page  7500.8 


Description 

MaterialCode  . 

...  013.004.09BS2 

Material  Name  . 

.  A537  CLl 

UNS  . 

* 

Other  Designation  . 

* 

Type  . 

....  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  H)  . 

* 

Reference  . 

....  KONKUL-1 

IV*"  i'll  »T«T-1 1 1  r/ 1— 

See  Page  7500.1 

1 /1 77  rm ;  1 

See  Page  7500.1 

IVeia - 

Weld  Code  . 

..  013.004.09BS2 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  DowntuMiU  IG 

Preheat  Temperature  . 

.  50degF 

Metal  Gap  . 

.  Oin 

Inteipass  Temperature  . 

.  350degF 

Passes  . 

.  8 

Filler  Specification  . 

.  EF2-F2 

Filler  Name  . 

* 

HUer  Cart»n  Content  . 

* 

FUIct  Metal  Size  . 

* 

Shielding  Gas  . 

« 

Voltage  . 

* 

Amperage  . 

« 

Polarity  . 

* 

Travel  Speed  . 

* 

Heat  Input/Pass  . 

.  74  KJ/in 

Joint  Prqnration  . 

.  V  Groove 

Number  of  Sides  . 

.  1 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wrt  Surface  . . . . 

.  Mid  thickness  not  root 

Post-Weld  Heat  Temp  . 

.  1100  degF 

Post- Weld  Heat  Time  . . . 

.  5hr 

Flux  Type  . 

.  F96 

Flux  Name  . 

* 

Weld  Composition  Reported? 

.  No 

Property  Measurements 
Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  Full 

Did  Specimen  Fracture?  . 

.  Assumed 

IMd  Specimen  S|^?  . 

« 

Standi  Method  . 

Standi  Year  . 

Lat  Expans 
mils 


0 

1 

10 

9 

15 

15 

36 

46 

51 

50 

51 
59 
57 
70 


*  *  notrapofftod 


Marine  Structural  Toughness  Data  Bank 
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Description 

Material  Code  . 

.  013.004.09BS2 

Material  Name  . 

.  A537  CLl 

UNS  . 

Other  £>esignation  . 

* 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

LotID  . 

* 

Reference  . 

.  KONKUL-1 

Material  A537  CL1 


Page  7500.10 


Description 

Matoial  Code  . 

..  013.004.02BS2 

Matoial  Name  . 

.  A537  CLl 

UNS  .  . 

* 

Other  Designation  . 

* 

Type  . 

....  Welded  Joint 

Form  . 

.  Mate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lotib  . 

* 

Refoence  . 

....  K<»JKUL-1 

See  PaEe  7500.1 

■  tfn  in  [TTi  !  I 

See  Page  7500.1 

^eia - 

WeWCode  . 

. .  013.004.02BS2 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  Downhand  IG 

Preheat  Temperature  . 

.  SOdegF 

Metal  Gap  . 

.  Oin 

Interpass  Temperature  . 

.  350degF 

Passes  . 

.  8 

HUer  Specification  . 

.  EF2-F2 

Filler  Name  . 

* 

Filler  Carbon  Content  . 

4> 

FillCT  Metal  Size  . 

Shielding  Gas  . 

* 

Voltoge  . 

« 

Amperage  . 

m 

Polarity  . 

• 

Travel  Speed  . 

* 

Heat  Input/Pass  . 

.  74  KJ/in 

Joint  Prqiaration  . 

.  V  Groove 

Number  of  Sides  . 

.  1 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wit  Surface  . . . . 

.  Mid  thickness  not  root 

Post-Weld  Heat  Temp  . 

.  1100  degF 

Post- Weld  Heat  Time  . . . 

.  5hr 

Flux  Type  . 

.  F% 

Flux  Name  . 

• 

Weld  ComiMsition  Reported?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact . 

Position  . 

.  3/4T 

^recimen  Type  . 

.  Full 

Did  Specimen  Fracture?  . 

.  Assumed 

EM  Specimen  Si^?  . 

• 

Standi  Method  . 

• 

Standard  Year  . 

* 

;n 

Test  Temp 

degF 

Lat  Expans 
mils 


■  notniMnBd 


Marine  Structural  Toughness  Data  Bank 


Material  A537  CL1 

Page  7500.11 

bescriptlon 

Material  Code  . 

...  013.004.02BS2 

Material  Name  . 

.  A537  CLl 

UNS  . 

* 

Other  Designation  . 

Type  . 

....  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  n)  . 

* 

Referoice  . 

....  KCMWJL-l 

Material  A537  CL1 


ript 

MaterialGxie  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


013.004.09BS3 

* 

.  WeidedJoint 

.  1  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  7500.12 


A537CL1 

* 


Plate 

Actual 

* 


KOtmJLA 


See  Pace  7500.1 


1  n  7m :  1  rTTTTMBB* 

Sec  Page  7500.1 

IV/R 

Weld  Code  . 

..  013.004.09BS3 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  Downhand  IG 

Preheat  Temperature  . 

.  50degF 

Metal  Gap  . 

.  Oin 

Inteipass  Temperature  . 

.  350  degF 

Passes  . 

.  8 

Filler  Specification  . 

.  EF2-F2 

Filler  Name  . 

* 

HUer  Carbon  Content  . 

* 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

*  . 

Voltage  . 

* 

Amperage  . 

*  ‘ 

Polarity  . 

* 

Travel  Speed  . 

* 

Heat  Input/Pass  . 

.  74  KJAm 

Joint  Prq)aration  . 

.  V  Groove 

Number  of  Sides  . 

.  1 

Location  wn  Weld  . 

...  llmminHAZ 

Location  wn  Surface  .... 

.  Mid  thickness  not  root 

Post-Weld  Heat  Temp  . 

.  1200  degF 

Post- Weld  Heat  Time  . . . 

.  1  hr 

Flux  Type  . 

.  F96 

Hux  Name  . 

* 

Weld  Comtxnition  Renorted?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3MT 

Specimen  Type  . 

.  FuU 

Did  Specimen  Ftacture?  . 

.  Assumed 

IXd  Specimen  S|dit?  . 

Standiud  Method  . 

* 

Standard  Year  . 

Test  Temp 
degF 


-1 
-100 
-50 
-50 
-25 
-25 
0 
0 
25 
25 
50 
SO 
75 
75 


Marine  Structural  Toughness  Data  Bank 


Material  A537  CL1 

Page  7500.13 

Description 

Material  Code  . 

...  013.004.09BS3 

Material  Name  . 

.  A537  CLl 

UNS  . 

* 

Other  Designation  . 

* 

Type  . 

....  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ri)  . 

* 

Reference  . 

....  KONKUL-1 

Material  A537  CL1 


Page  7500.14 


Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


013.004.02BS3 

* 


Welded  Joint 
.  1  in 

* 

KC»«CUL-1 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lotro  . 


A537CL1 


Plate 

Actual 

0 


Page  7 

.1 

See  Paee  7 

.1 

Weld  Code  . 

. .  013.004.02BS3 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  Downhand  IG 

Prdieat  Temperature  . 

.  SOdegF 

Metal  diq)  . 

.  Oin 

hitnpass  Temperature  . 

.  350degF 

Passes  . 

.  8 

Filler  Specification  . 

.  EF2-F2 

Filer  Name  . 

* 

Hller  Cubon  Content  . 

* 

Filer  Metal  Size  . 

* 

Shielding  Gas  . . 

* 

Voltage  . . 

0  ; 

Anqierage  . 

* 

Polarity  . 

* 

Tnvel  Speed  . 

m 

HeatlnputA^  . 

.  74  KJAm 

Jmnt  Piqiaration  . 

.  V  Groove 

Number  of  Sides  . 

.  1 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wrt  Surface  _ 

.  Mid  thickness  not  root 

Post-Weld  Heat  Temp  . 

.  1200  degF 

Post- Weld  Heat  Time  . . . 

.  1  hr 

Flux  Type  . 

.  F96 

Hux  Name  . 

* 

Weld  ComDositkm  ReDoited?  . 

.  No 

Property  Measuranrantt 

TestType  . 

.  Chaipy  V  Impact 

Position  . 

.  3/4T 

I^iecimen  Type  . 

.  FuU 

Did  Specimen  Fracture?  . 

.  Assumed 

EM  Specimen  Split?  . 

• 

Stan^  Method  . 

0 

Standi  Year  . 

• 

*-aotnpartBd 


Marine  Structural  Toughness  Data  Bank 


Material  A537  CL1 

DMcriptlon 

MaicrialCode  .  013.004.02BS3 

UNS  .  • 

Type  .  Welded  Joint 

lUckness  .  lin’ 

Composition  Position  .  *  ‘ 

Refeicnce  .  KOfKUL-1 


Page  7500.15 


Material  Name  .  A537CL1 

Other  Designation  .  * 

Form  .  Plate 

Composition  Type  .  Actual 

Lot  ID  .  • 


pt 

MaterialCode  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Rdferaice  . 


013.004.09BS4 

* 

.  Welded  Joint 
.  1  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  H)  . 


A537CL1 


Plate 

Actual 


KONKUL-1 


See  Pace  75 


Weld  Code  . 

..  013.004.09BS4 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  Downhand  IG 

Preheat  Temperature  . 

.  SOdegF 

Metal  Gap  . 

.  Oin 

Inteipass  Temperature  . 

.  350degF 

Passes  . 

.  8 

Filler  Specification  . 

.  EF2-F2 

Filler  Name  . 

* 

Filler  Carbon  Content  . 

« 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

Voltage  . 

* 

Amperage  . 

Polarity  . 

* 

Travel  Speed  . 

* 

Heat  Input/Pass  . 

.  74  KJ/in 

Joint  Piqtaration  . 

.  V  Groove 

Number  of  Sides  . 

.  1 

Location  wit  Weld  . 

...  llnuninHAZ 

Location  wrt  Surface  . . . . 

.  Mid  thickness  not  root 

Post- Weld  Heat  Temp  . 

.  1200  degF 

Post- Weld  Heat  Time  . . . 

.  5hr 

Flux  Type  . 

.  F% 

Flux  Name  . 

m 

Weld  Comoosition  Reported?  . 

.  No 

Proporty  Measurmnents 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  Full 

Did  Specimen  Fracture?  . 

.  Assumed 

Did  Specimen  Split?  . 

m 

Standi  Method  . 

* 

Standi  Year  . 

* 

Test  temp 

degF 

Lat  Expans 
mils 

^1(55 

5 

4 

-100 

9 

4 

-50 

19 

15 

-50 

25 

18 

-25 

41 

28 

-25 

41 

31 

0 

48 

40 

0 

53 

44 

25 

50 

40 

25 

55 

42 

50 

78 

48 

50 

82 

48 

75 

75 

64 

75 

88 

34 

*  -  not  rqmrted 


Chaipy  V  Energy  J 


Material  A537  CL1 


p* 

MaterialCode  . 

UNS  . 

Type  . 

Thickiiess  . 

Composition  Position 
Reference  . 


013.004.02BS4 


Welded  Joint 
.  1  in 


Material  Name  . . 
Other  Designation 

Fbrm  . 

Composition  Type 
Lot  ro  . 


Page  7500.18 


A537CL1 


Plate 

Actual 

* 


KC»«CUL-1 


lii^nsnsniinEn 


See  Paee  7S00.1 


.1 


^f-r-iw'TT-lfAfCT 


Weld  Code  . 

Base  Metal  TIuckness 
ftebeat  Temperature  . 
Inteipass  Temperature 
Hller  Specification  . . 
Filler  Qurbon  Content 

Shielding  Gas  . 

Amperage  . 

Thivel  Speed  . 

J<^  PrqMration  . . . . 
Location  wit  Weld  . . 
Post-Weld  Heat  Temp 
Flux  Type  . 


013.004.02BS4 

.  1  in 

_  SOdegF 

..  .  350degF 
.  EF2-F2 


V  Groove 
Fusion  line 
1200  degF 
.  P96 


Weld  Type  . 

Welding  Position  . . . 

Metal  Gap  . 

Passes  . 

Filler  Name  . 

Filler  Metal  Size  . . . 

Voltage  . 

Polarity  . 

Heat  Input/Pass  .... 
Number  of  Sides  . . . 
Location  wit  Surface 
Post-Wel^’  Heat  Time 
Flux  Name  . 


.  SAW 

DownhandIG 

.  Oin 

.  8 


.  74  KJ/in 

.  1 

Mid  thickness  not  root 
.  51ff 


wcw  KCDuncux 

Property  MeMurwiMnts 

TestType  . 

.  no 

.  Charpy  V  Impact 

Position  . . 

1 

.  3/4T 

Spedmen  Type  . 

.  Full 

Did  Specimen  Racture?  . 

.  Assumed 

DU  Spedmen  Si^?  . 

• 

Standi  Method  . 

« 

Standi  Year  . 

• 

Lat  Expans 
mils 


1 

2 

8 

16 

21 

28 

33 

30 

42 

43 
62 
65 


Cliafpy  V  Energy  J 


Material  A537  CL1 

Page  7500.19 

DMcriptlori 

MaterinlCode  . 

...  013.004.02BS4 

Material  Name  . 

.  A537CL1 

UNS  . 

* 

Other  Designation  . 

Type  . 

.  WeUed  Joint 

Fbrm  . 

.  Plate 

Thickiiess  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  H)  . 

* 

Reference  . 

.  KCMmJL-1 

Marine  Structural  Toughness  Data  Bank 

Material  A537  CL1 

Page  7500.20 

Description 

MaterialGxlc  . 

...  013.004.09BS2 

Material  Name  . 

.  A537  CLl 

UNS  . 

* 

Other  Designation  . 

* 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ri)  . 

* 

Reference  . 

.  KC»rKUL-l 

See  Patte  7500.1 

Sec  Page  7500.1 

WeMCodc  . 

. . .  013.004.09BS2 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  Downhand  IG 

Preheat  Temperature  . 

.  SOdegF 

Metal  G^  . 

.  Oin 

Interpass  Temperature  . 

.  350degF 

Passes  . 

.  8 

Filler  Specification  . 

.  EF2-F2 

Hller  Name  . 

Hller  Carbon  Content  . 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

« 

Voltage  . 

* 

Amperage  . 

« 

Polarity  . 

Travel  Speed  . 

* 

Heat  Inpul/Pass  . 

.  74  KJAm 

Joint  Prqjaration  . 

.  V  Groove 

Number  of  Sides  . 

.  1 

Location  wrt  Weld  . 

. . . .  llmminHAZ 

Location  wrt  Surface  . 

Mid  thickness  not  root 

Post-Weld  Heat  Temp  . 

.  llOOdegF 

Post- Weld  Heat  Time  _ 

.  5hr 

Flux  Type  . 

.  F96 

Flux  Name  . 

* 

Weld  Comnosition  Reported? 

.  No 

r*roperty  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  Full 

Did  Specimen  Fracture?  . . 

.  Assumed 

Did  Specimen  Split?  . 

• 

Standi  Method  . 

• 

Standi  Year  . 

* 

Lat  Expans 
mils 


Quupy  V  Energy  J 


Material  A537  CL1 

Page  7500.21 

Description 

Material  Code  . 

...  013.004.09BS2 

Material  Name  . 

. .  A537  CLl 

UNS  . 

* 

Other  Designation  . 

Type  . 

....  Welded  Joint 

Form  . 

. .  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

Actual 

Composition  Position  . 

* 

Lot  ID  . 

* 

Reference  . 

....  KC»JKUL-1 

Material  A572  Gr50 


pt 

MaterialGxIe  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


016.(X)1.010A 

* 


Wrought  Metal 
.  1  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  7600.1 


A572Gr50 

* 

. . . .  Plate 

Actual 

« 


KONKUL-1 


c  . 

.  0.20% 

Mn  . 

....  \2A% 

p  . 

.  0.004% 

S  . 

...  0.024% 

Si  . 

.  0.02  % 

Cr  . 

....  0.02% 

Ni  . 

.  0.04% 

Mo  . 

. . . .  0.01  % 

V  . 

.  0.089% 

Cu  . 

..  .  0.04% 

Cb  . 

.  <0.005% 

•n  . 

B  . 

m 

A1  . 

..  <0.002% 

N  . 

.  0.005% 

Other  Components  . 

* 

1  ^  n '7T1  TTTi :  1 

Heat  Treatment  . 

Producer  . 

. .  US  Steel 

Year  Produced  . 

Addlinfo  . 

* 

Source  . 

.  US  Steel 

Melting  Practice  . 

* 

Ingot  Position  . 

Killing  Process  . 

Process  Temperature  . 

* 

Process  Time  . 

* 

Rolling  Conditions  . 

« 

Rnal  Processing  . 

.  AJt 

Final  Temperature  . 

* 

Final  Time  . 

* 

Cold  Woifc  Strain  . 

Aging  Temperature  . 

* 

Anns  Hme  . 

* 

Location  . 

* 

Property  Measurements 

Test  Type  . 

.  Tensile 

Position  . 

.  1/4T 

Specimen  Type  . 

. . . .  Cylindrical 

Specimen  Thickness  . 

....  0.357m 

Gage  Length  . 

.  1.4  in 

Loading  Rate  . 

* 

Tensile  Strength  Offset  . 

.  02% 

Unifnm  Elongation  . 

* 

Tensile  Modulus  . 

♦ 

Standard  Method  . 

Standard  Year  . 

*  -  OOtfOpOflKl 


Material  A572  Gr50 


Page  7600.2 


Description 

Material  Code  . 

. .  016.001. 09 AA 

Material  Name  . 

.  A572Gr50 

UNS  . 

* 

Other  Designation  . 

* 

Tys»  . 

. . . .  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

* 

Reference  . 

. . . .  KONKUL-1 

See  Pace  7600.1 

■  ^ TTTl :  1 

See  Paee  7600.1 

■wera 

Weld  Code  . 

...  016.001.09AA 

Weld  Type  . 

.  SMA 

Base  Metal  Thickness  . 

.  1  in 

Welding  Posititm  . 

.  IG 

Preheat  Temperature  . 

.  SOdegF 

Metal  Gap  . 

.  Oin 

Interpass  Temperature  . 

.  350  de^ 

Passes  . 

.  16 

Hilar  Specification  . 

.  E7018 

Filler  Name  . 

* 

HUer  Carbon  Content  . 

* 

Filler  Metal  Size  . 

Shielding  Gas  . 

* 

Voltage  . 

* 

Amperage  . 

* 

Polarity  . 

* 

Travel  Speed  . 

* 

Heat  Input/Pass  . 

.  34  KJAm 

Joint  Prqnration  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

...  llnuninHAZ 

Location  wrt  Surface  _ 

.  Mid  thickness  at  root 

Post-Weld  Heat  Temp  . 

* 

Post- Weld  Heat  Time  _ 

* 

Rux  Type  . 

* 

Flux  Name  . 

* 

Weld  Comnosition  Reported?  . 

.  No 

f^operty  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . . . 

.  3/4T 

Specimen  Type  . 

.  FuU 

Did  Specimen  Fracture?  . . 

.  Assumed 

Did  Specimen  Split?  . 

• 

Standard  Method  . 

♦ 

Standi  Year  . 

* 

Test  Temp 
dcgF 

Lat  Expans 
mils 

-75 

10 

11 

-75 

14 

11 

-50 

10 

12 

-50 

29 

23 

-25 

15 

19 

-25 

20 

23 

0 

30 

30 

0 

70 

58 

25 

62 

56 

25 

83 

70 

50 

102 

82 

50 

68 

58 

75 

109 

93 

75 

110 

89 

Marine  Structural  Toughness  Data  Bank 


Material  A572  Gr50 

Page  7600.3 

Description 

Material  Code  . 

.  016.001. 09 AA 

Material  Name  . 

.  A572Gr50 

UNS  . 

* 

Other  Designation  . 

* 

Type  . 

. . .  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  lb  . 

* 

Reference  . 

. . .  KONKUL-1 

Material  A572  Gr50 


pt 

MaterialCode  . 

UNS  . 

Type  . 

Thickness  . 

Q>mposition  Position 
Reference  . 


016.001 .02AA 

* 


Welded  Joint 
.  1  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  K)  . 


Page  7600.4 


A572Gr50 

* 

. . . .  Hate 

Actual 

* 


KC»«ajL-l 


ee  Pace  7600.1 


Weld  Code  . 

. ...  016.001.02AA 

Weld  Type  . 

.  SMA 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Preheat  Temperature  . 

.  50  degF 

Metal  Gap  . 

.  Oin 

Inteipass  Temperature  . 

.  350  degF 

Passes  . 

.  16 

Filler  Specification  . 

.  E7018 

Filler  Name  . 

• 

Hller  Cubon  Content  . 

« 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

* 

Voltage  . 

* 

Amperage  . 

* 

Polarity  . 

* 

Travel  Speed  . 

Heat  Input/Pass  . 

.  34  KJAm 

Joint  Prqnration  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wrt  Surface  .... 

. .  Mid  thickness  at  root 

Post-Weld  Heat  Temp  . 

* 

Post- Weld  Heat  Time  _ 

* 

Flux  Type  . 

* 

Flux  Name  . 

* 

Weld  Comnosition  Reooited? 

.  No 

Property  Measurements 

Test  Type  . 

. .  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  FuU 

Did  Specimen  Fracture?  . . 

.  Assumed 

Specimen  Split?  . 

« 

Standi  Method  . 

* 

Standard  Year  . 

• 

Test  Temp 
degF 


-1 
-100 
-75 
-75 
-50 
-50 
-25 
-25 
0 
0 
25 
25 
50 
50 


•  nocrtpofiBO 


Charpy  V  Energy  J 


Page  7600.5 


Marine  Structural  Toughness  Data  Bank 


Material  A572  Gr50 


description 

Material  Code  . 

.  016.001 .02AA 

Matoial  Name  . 

.  A572Gr50 

UNS  . 

* 

Other  Designation  . 

* 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

LotK)  . 

* 

Reference  . 

.  KONKUL-1 

Material  A572  Gr50  Page  7600.6 


Description 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 

...  016.001.09AS1 

.  Welded  Joint 

.  1  in 

* 

.  KONKUL-1 

Matoial  Name  . 

Other  Designation  . 

Form  . 

Composition  Type  . 

LotID  . 

.  A572Gr50 

* 

.  Plate 

.  Actual 

* 

1 1 1 1 '  1 1 

See  Pace  7600.1 

■  rfn  ^  irfii :  I 

See  Page  7600.1 

Weld  Code  . 

. ..  016.001.09AS1 

Weld  Type  . 

.  SMA 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Pteheat  Temperature  . 

.  SOdegF 

Metal  Gap  . 

.  Oin 

Inteipass  Temperature  . 

.  350degF 

Passes  . 

.  16 

Filler  Specification  . 

.  E7018 

Filler  Name  . 

* 

Hller  Oubon  Content  . 

* 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

* 

Voltage  . 

* 

Amperage  . 

Polarity  . 

Travel  Speed  . 

* 

Heat  Input/Pass  . 

.  34  KJ/in 

Joint  Preparation  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

....  llmminHAZ 

Location  wn  Surface  _ 

. .  Mid  thickness  at  root 

Post- Weld  Heat  Temp  . 

.  llOOdegF 

Post- Weld  Heat  Hmc  . . . 

.  1  hr 

Flux  Type  . 

* 

Flux  Name  . 

* 

Weld  Comoosition  Retmited? 

.  No 

Proporty  Measurements 

1 

Test  Type  . 

. .  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  FuU 

Did  Specimen  Fracture?  . 

.  Assumed 

EM  Specimen  Sfdit?  . 

• 

Standi  Method  . 

* 

Standi  Year  . 

Orien 

Test  Temp 
degF 

Lat  Expans 
mils 

L-T  o 

100 

6 

6 

10 

L-T  o 

-100 

9 

10 

10 

L-T  o 

-75 

11 

11 

10 

L-T  o 

-75 

28 

24 

15 

L-T  o 

-50 

61 

54 

30 

L-T  o 

-50 

65 

54 

30 

L-T  o 

-25 

74 

66 

40 

L-T  o 

-25 

92 

87 

50 

L-T  o 

0 

82 

67 

60 

L-T  o 

0 

95 

88 

65 

25 

121 

90 

70 

25 

91 

76 

70 

50 

112 

92 

85 

50 

116 

96 

^  *  OOCr^QfftBd 


Marine  Structural  Toughness  Data  Bank 


Material  A572  Gr50 

Page  7600.7 

Descriptiori 

MaterialCode  . 

..  016.001.09AS1 

Material  Name  . 

.  A572Gr50 

UNS  . 

* 

Other  Designation  . 

• 

Type  . 

. . . .  Wekkd  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

* 

Referaice  . 

. . . .  K(»rKUL-l 

Material  A572  Gr50 


Page  7600.8 


pt 

MaterialCode  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


016.001.02AS1 


Welded  Joint 
.  1  in 


KONKUL-1 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A572Gr50 


Hate 

Actual 


See  Pace  7600.1 


ee  Pace  7600.1 


Weld  Code  . 

Base  Metal  Thickness  . 

Preheat  Temperature  . 

Inimpass  Temperature  . 

Filler  Specification  . 

Rller  Cubon  Content  . 

Shielding  Gas  . 

Amperage  . 

Travel  Speed  . 

Joint  PrqMration  . 

Location  wrt  Weld  . 

Post- Weld  Heat  Temp  . 

Rux  Ty^  . 

Weld  doniDOsition  Reirarted? 


_  Mnents 

Test  Type  . 

Specimen  Type  . 

Did  SpedmoD  Split?  . 

Standi  Year  . 


016.001.02AS1 

.  1  in 

.  SOdegF 

. .  ..  350degF 
.  E7018 


K-Groove 
Fusion  line 
llOOdegF 


Weld  Type  . 

Welding  Position  . . . 

Metal  Gap  . 

Passes  . 

HUct  Name  . 

Filler  Metal  Size  . . . . 

Voltage  . 

Polarity  . 

Heat  Input/Pass  .... 
Number  of  Sides  . . . 
Location  wrt  Surface 
Post- Weld  Heat  Time 
Flux  Name  . 


.  34  KJ/in 

.  2 

Mid  thickness  at  root 
.  Ihr 


Charpy  V  Impact 
.  Full 


Position  . 

Did  Specimen  Fracture? 
Standi  Method  . 


. .  3/4T 
Assumed 


^Energy  J 


Material  A572  Gr50 

Page  7600.9 

description 

MatcfialCode  . 

..  016.001.02AS1 

Material  Name  . 

.  A572Gr50 

UNS  . 

m 

Other  Designation  . 

♦ 

Type  . 

. . . .  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lotib  . 

« 

Reference  . 

. . . .  KONKUL-1 

Material  A572  Gr50 

Page  7600.10 

Material  Code  . 

..  016.001.09AS2 

Material  Name  . 

.  A572Gr50 

UNS  . 

* 

Other  Designation  . 

Type  . 

....  Welded  Joint 

Form  . 

.  Ptatc 

Thickness  . 

.  1  in  ■ 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ro  . 

* 

Rderence  . 

. . . .  K(»najL-i 

See  Pace  7600.1 

Sec  Pace  7600.1 

Weld  Code  . 

..  016.001.09AS2 

Weld  Type  . 

.  SMA 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Rteheat  Temperature  . 

.  SOdegF 

Metal  Gap  . 

.  Oin 

Interpass  Temperature  . 

.  350degF 

Passes  . 

.  16 

Filler  Specification  . 

.  E7018 

Filler  Name  . 

Filler  Carbon  Content  . 

HUer  Metal  Size  . 

« 

Shielding  Gas  . 

* 

Voltage  . 

* 

Amperage  . 

« 

Polarity  . 

m 

Travel  Speed  . 

* 

Heat  Input/Pass  . 

.  34  KJ/in 

Joint  Prqnration  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

...  llmminHAZ 

Location  wn  Surface  _ 

.  Mid  thickness  at  toot 

Post- Weld  Heat  Temp  . 

.  1100  degF 

Post-Weld  Heat  Time  .... 

.  5hr 

Flux  Type  . 

Flux  Name  . 

* 

Weld  Comtxisition  Retmrted?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  FuU 

Did  Specimen  Fracture?  . . 

.  Assumed 

Dkl  Spedmen  SiHit?  . 

• 

StaiK^  Method  . 

• 

Standi  Year  . 

• 

Lat  Expans 


Chaipy  V  Energy  J 


Material  A572  Gr50 

Page  7600.11 

Description 

MaterialCode  . 

..  016.001.09AS2 

Material  Name  . 

.  A572Gr50 

UNS  . 

* 

Other  Designation  . 

* 

Type  . 

. . . .  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lotro  . 

* 

Reference  . 

. . . .  KOmJL-l 

0.0 


Material  A572  Gr50 


Page  7600.12 


Pt 

MaterialCode  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . . 


016.001.02AS2 

* 


Welded  Joint 
.  1  in 

• 

KCWKUL-1 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A572  Gr50 

* 

. ...  Plate 
Actual 


Sec  Pace  7600.1 


Weld  Code  . 

. ..  016.001.02AS2 

Weld  Type  . 

.  SMA 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Rrdieat  Temperature  . 

.  SOdegF 

Metal  Gap  . 

.  Oin 

Inicipass  Temperature  . 

.  350degF 

Passes  . 

.  16 

FiUer  Specification  . 

.  E7018 

Filler  Name  . 

Filler  Carbon  Content  . 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

Voltage  . 

* 

Amperage  . 

Polarity  . 

* 

Travel  Speed  . 

Heat  Input/Pass  . 

.  34  KJ/in 

Joim  PrqMradon  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wrt  Surface  . . . . 

. .  Mid  thickness  at  root 

Post'Weld  Heat  Temp  . 

.  1100  dcgF 

Post- Weld  Heat  Time  . . . 

.  5hr 

Flux  Type  . 

* 

Flux  Name  . 

* 

Weld  Comoosition  Reported?  . 

.  No 

Property  Measurements 

Test  Type  . 

. .  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  FuU 

Did  Specimen  Fracture?  . 

.  Assumed 

Did  Specimen  Split?  . 

* 

Standi  Method  . 

• 

Standi  Year  . 

* 

4 

7 

5 

10 

22 

35 

35 

55 

10 

25 

25 

60 

47 

45 

55 

40 

57 

35 

38 

65 

49 

70 

29 

40 

72 

90 

68 

90 

Charpy  V  Energy  J 


Material  A572  Gr50 

Page  7600.13 

Description 

Material  Code  . 

..  016.001.02AS2 

Material  Name  . 

.  A572Gr50 

UNS  . 

« 

Other  Designation  . 

* 

Type  . 

. . . .  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

4t 

Lotib  . 

♦ 

Reference  . 

. . . .  KONKUL-1 

LtliJ 


Material  A572  Gr50 


Page  7600.14 


Description 

MaterialCode  . 

...  016.001.09AS3 

Material  Name  . . : . 

..  A572Gr50 

UNS  . 

Other  Designation  . 

Type  . 

....  Welded  Joint 

Form  . 

.  Plate 

Thickiiess  . 

.  1  in 

Composition  Type  . 

....  Actual 

Conqnsition  Position  . 

* 

Lot  ro  . 

* 

Reference  . 

....  K(»nCUL-l 

See  Page  7600.1 

Sec  Page  7600.1 

iwra 

Weld  Code  . 

..  016.001.09AS3 

Weld  Type  . 

.  SMA 

Base  Metal  Thidaiess  . 

.  1  in 

Welding  Position  . 

.  IG 

Ptefaeat  Temperature  . 

.  SOdegF 

Metal  G^  . 

.  Oin 

biteipass  Temperature  . 

.  350degF 

Passes  . 

.  16 

Hller  Specification  . 

.  E7018 

FiUer  Name  . 

* 

Filler  Carbon  Content  . 

* 

RUer  Metal  Size  . 

* 

Shielding  Gas  . 

Voltage  . 

* 

Amperage  . 

Polarity  . 

Travel  Speed  . 

* 

Heat  Input/Pass  . 

...  34  KJ/^in 

Joint  PrqMiation  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

...  llmminHAZ 

Location  wrt  Surface  . . . 

. . .  Mid  thickness  at  root 

Post- Weld  Heat  Temp  . 

.  1200  degF 

Post- Weld  Heat  Time  . . 

.  1  hr 

Flux  Type  . 

* 

Flux  Name  . 

* 

Weld  Comoositkm  Retnited?  . 

.  No 

Proporty  Msasurements 
Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  Full 

Did  Specimen  Fracture? 

. . .  Assumed 

EKd  Specimen  Split?  . 

• 

Standi  Method  . 

« 

Standard  Year  . 

Test  Temp 
degF 

Lat  Expans 
mils 

Shear 

% 

CTO 

-75 

10 

6 

5 

CT  o 

-75 

11 

9 

10 

L-T  o 

-50 

25 

22 

20 

L-T  o 

-50 

25 

24 

20 

L-T  o 

-25 

13 

22 

15 

L-T  o 

-25 

56 

48 

30 

L-T  o 

-25 

60 

54 

35 

L-T  o 

0 

35 

40 

40 

L-T  o 

0 

36 

39 

40 

L-T  o 

25 

30 

35 

45 

L-T  o 

25 

83 

69 

60 

L-T  o 

50 

84 

68 

60 

L-T  o 

50 

86 

75 

65 

L-T  o 

100 

115 

93 

100 

Marine  Structural  Toughness  Data  Bank 


Material  A572  Gr50 

Page  7600.15 

bescription 

Material  Code  . 

..  016.001.09AS3 

Material  Name  . 

.  A572Gr50 

UNS  . 

• 

Otho'  Designation  . 

* 

Type  . 

. . .  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

* 

Reference  . 

. .  KONKUL-1 

Material  A572  Gr50 

Page  7600.16 

Description 

MaterialCode  . 

...  016.001.02AS3 

Material  Name  . 

.  A572Gr50 

UNS  . 

* 

Other  Designation  . 

* 

Type  . 

....  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  H)  . 

• 

Reference  . 

....  K(»JKUL-1 

See  Page  7600.1 

See  Page  7600.1 

WeWCode  . 

..  016.001.02AS3 

Weld  Type  . 

.  SMA 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Preheat  Temperature  . 

.  50  degF 

Metal  Gap  . 

.  Oin 

Inierpass  Temperature  . 

.  350  degF 

Passes  . 

.  16 

Fnller  Specification  . 

.  E7018 

Filler  Name  . 

* 

Filler  Ctfbon  Content  . 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

Voltage  . 

* 

Amperage  . 

« 

Polarity  . 

* 

Travel  Speed  . 

* 

Heat  Input/Pass  . 

.  34  KJ^in 

Joint  Prqnradon  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wit  Weld  . 

.  Fusion  line 

Location  wrt  Surface  _ 

.  Mid  thickness  at  root 

Post- Weld  Heat  Temp  . 

.  1200  degF 

Post-Wdd  Heat  Time  _ 

.  Ihr 

Flux  Type  . 

Flux  Name  . 

<• 

Weld  ComtMsition  Renorted?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Qiarpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  FuU 

Did  Specimen  Fracture?  . . 

.  Assumed 

CMd  Specimen  Split?  . 

* 

Standi  Method  . 

* 

Standi  Year  . 

m 

Test  Temp 
degF 


-75 

-75 

-50 

-50 

-25 

-25 

-25 

0 

0 

25 

25 

50 

50 

75 


Chaipy  V  Energy  J 


Matsriai  A572  Gr50  Page76oo.i7 


Material  A572  Gr50 


p* 

MaterialGxle  . 

UNS  . 

Type 

Thickness  . 

Composition  Position 
Reference  . 


016.001.09 AS4 

.  Welded  Joint 
.  1  in 

* 

.  KC»<KUL-1 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
LotID  . 


Page  7600.18 


A572Gr50 


Plate 

Actual 

* 


Page  7600.1 


See  Paee  7600.1 


WeWCode  . 

Base  Metal  Thickness  . . 

RreheatTenqienture  . 

biteqnss  Tenqteratuie  . 

Filler  Specification  . 

RUer  CartxMi  Content  . 

Shielding  Gas  . 

Amperage  . 

Travel  Speed  . 

Joint  PrqMiation  . 

Location  wn  Weld  . 

Post-Weld  Heat  Temp  . 

Flux  Type  . 

Weld  Composition  Reported? 


rements 

Testiype  . 

Specimen  Type  . 

DM  Specimen  Split?  . 

Standard  Year  . . 


016.001.09AS4 

.  1  in 

.  SOdegF 

....  350degF 
.  E7018 


. . .  K-Groove 
llmminHAZ 
..  1200degF 


Weld  Type  . 

Welding  Position  . . . 

Metal  Gap  . 

Passes  . 

FUler  Name  . 

RUer  Metal  Size  ... 

Voltage  . 

Pblarity  . 

Heat  Input/Pass  .... 
Number  of  Sides  ... 
Location  wrt  Surface 
Post- Weld  Heat  Time 
Hux  Name  . 


.  34  KJAn 

.  2 

Mid  thickness  at  root 
.  5hr 

* 


Qiarpy  V  Impact 
.  FuU 

* 


Position  . 

Did  Specimen  Fracture? 
Standi  Method  . 


. .  3/4T 
Assumed 


Lat  Expans 
mils 

Shear 

% 

15 

15 

49 

35 

13 

15 

22 

45 

36 

35 

53 

45 

64 

65 

69 

65 

78 

60 

74 

60 

95 

75 

46 

55 

86 

80 

*  DoC  npoftsd 


Marine  Structural  Toughness  Data  Bank 


Material  A572  Gr50 

Page  7600.19 

Description 

MaterialCode  . 

..  016,001.09AS4 

Material  Name  . 

.  A572Gr50 

UNS  . 

* 

Other  Designation  . 

* 

Type  . 

. ...  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

. .  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

* 

Reference  . 

. . . .  KC»JKUL-1 

Material  A572  Gr50 


script 

Matoial  Qxle  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


016.001.02AS4 

* 


Welded  Joint 
_  1  in 

* 

KONKUL-1 


Material  Name  . . 
Otho'  Designation 

Form  . 

Composition  Type 
LotID  . 


Page  7600.20 


A572  Gr50 

* 


Plate 

Actual 


ec  Pace  7 


Weld  Code  . 

..  016.001.02AS4 

Weld  Type  . 

.  SMA 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Preheat  Temperature  . 

.  SOdegF 

Metal  Gap  . 

.  Oin 

Inteipass  Temperature  . 

.  350degF 

Passes  . 

.  16 

HUer  Specification  . 

.  E7018 

Filler  Name  . 

* 

Filler  Carbon  Content  . 

* 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

m 

Voltage  . 

Amperage  . 

m 

Polarity  . 

* 

Ttavel  Speed  . 

* 

Heat  Input/Pass  . 

.  34  KJAin 

Joiitt  Prqjaration  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wrt  Surf^  _ 

. .  Mid  thickness  at  root 

Post-Weld  Heat  Temp  . 

.  1200  degF 

Post- Weld  H^t  Time  _ 

.  5hr 

Flux  Type  . 

* 

Flux  Name  . 

* 

Weld  Comnosition  Reported?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Qiarpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  FuU 

Did  Specimen  Fracture?  . . 

.  Assumed 

Ehd  Specimen  Split?  . 

* 

Stands  Method  . 

* 

Standi  Year  . 

Lat  Expans 


mils 

% 

11 

i 

10 

21 

14 

15 

6 

8 

10 

11 

10 

40 

30 

28 

35 

156 

90 

100 

16 

15 

25 

78 

55 

70 

125 

72 

80 

90 

61 

60 

159 

98 

100 

167 

86 

100 

^  •  not  ra|MfiKl 


Chaipy  V  Energy  J 


Material  A572  Gr50 


Page  7700.1 


Description 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 

.  016.001,09BA 

* 

. . .  Welded  Joint 

.  1  in 

* 

. . .  KONKUL-1 

Material  Name  . 

Other  Designation  . 

Form  . 

Composition  Type  . 

Lot  ID  . 

.  A572Gr50 

* 

.  Hate 

.  Actual 

* 

C  . 

.  0.20% 

Mn  . 

.  1.24% 

P  . 

.  0.004% 

S  . 

.  0.024% 

Si  . 

.  0.02  % 

Cr  . 

.  0.02% 

Ni  . 

.  0.04% 

Mo  . 

.  0.01  % 

V  . 

.  0.089% 

Cu  . 

.  0.04% 

Cb  . 

.  <0.005% 

Ti  . 

* 

B  . 

* 

A1  . 

.  <0.002% 

N  . 

.  0.005% 

Other  Comnonents  .... 

* 

Fabrication  History  I 

Heat  Treatment  . 

* 

Producer  . 

.  US  Steel 

Year  Produced  . 

* 

Addl  Info  . 

• 

Source  . 

.  US  Steel 

Melting  Practice  . 

* 

Ingot  Position  . 

* 

Killing  Process  . 

* 

Process  Temperature  . 

Process  Time  . 

<* 

Rolling  Conditions  . 

* 

Final  Processing  . 

.  AJl 

Final  Temperature  . 

« 

Final  Time  . 

* 

Cold  Work  Strain  . , . 

* 

Aging  Temperature  _ 

* 

AKing  Time  . 

♦ 

Location  . 

Weld  Code  . 

..  016.001.09BA 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Preheat  Temperature  . 

.  50degF 

Metal  Gap  . 

.  5/16  in 

Inieipass  Temperathre  . 

.  350degF 

Passes  . 

.  9 

Filler  Specification  . 

.  E70-EA2 

FiUerName  . 

* 

HUer  Carbon  Content  . 

• 

Filler  Metal  Size  . 

Shielding  Gas  . 

* 

Voluge  . . 

* 

Amperage  . 

*  . 

Polarity  . 

* 

Travel  Speed  . 

Heat  Input/Pass  . 

.  75  KJAm 

J(^  Prqnration  . 

.  V  Groove 

Number  of  Sides  . 

.  1 

Location  wit  Weld  . 

..  llmminHAZ 

Location  wn  Surface  . . . 

. .  Mid  thickness  not  root 

Post- Weld  Heat  Temp  . 

• 

Post- Weld  Heat  Time  . . 

• 

Flux  Type  . 

Weld  Comoosition  Renorted?  . . 

* 

.  No 

Flux  Name  . 

• 

*  •notraported 


(oontuHied) 


Material  A572  Gr50 

(continued) 


Page  7700.2 


Property  Measurement 

Test  Type  . 

. .  Qiaipy  V  Impact 

Position  . 

.  3MT 

Specimen  Type  . 

.  Full 

Did  Specimen  Fiacture?  . 

.  Assumed 

Specimen  Sjdit?  . 

* 

Slandaid  Method  . 

• 

StandtrdYear  . 

Test  Temp 
degF 


-150 

-150 

-75 

-75 

-50 

-50 

-25 

-25 

0 

0 

25 

25 

50 

50 

75 


*  -notnportad 


Oiafpy  V  Energy  J 


Page  7700.3 


Material  A572  Gr50 


Description 

MaterislCode  . 

.  016.001.09BA 

Material  Name  . 

.  A572Gr50 

UNS  . 

* 

Other  Designatimi  . 

* 

Type  . 

.  Welded  Joint 

Fonn  . 

.  Plate 

Thkkness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Conqx>sition  Position  . 

• 

Lotro  . 

* 

Reference  . 

.  KONKUL-1 

0.0 


Material  A572  Gr50 


p» 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


016.001.02BA 

* 


Welded  Joint 

.  1  in 

* 

KC»«CUL-1 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
LotID  . 


Page  7700.4 


A572  Gr50 

* 


Plate 

Actual 

* 


See  Pace  77 


I7T7I ;  I  ki  i’, 


iVZn  17 

Weld  Code  . 

...  016.001.02BA 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Preheat  Temperature  . 

.  50  degF 

Metal  Gap  . 

.  5/16  in 

Inteipass  Temperature  . 

.  350  degF 

Passes  . 

.  9 

HUer  Specification  . 

.  E70-EA2 

Filler  Name  . 

* 

Filler  Carbon  Content  . 

* 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

Voltage  . 

* 

Amperage  . 

* 

Polarity  . 

* 

Travel  Speed  . 

* 

Heat  Input/Pass  . 

.  75  KJAin 

Joitu  Prqraration  . 

.  V  Groove 

Number  of  Sides  . 

.  1 

Location  wrt  Weld  . 

.  Fusion  line  | 

Location  wrt  Surface  _ 

.  Mid  thickness  not  root 

Post- Weld  Heat  Temp  . 

* 

Post- Weld  Heat  Time  . . . 

• 

Flux  Type  . 

* 

Flux  Name  . 

Weld  Comnosition  Reoorted?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  Full 

Did  Specimen  Fracture?  . 

.  Assumed 

Ehd  Specimen  S{to?  . 

* 

Standi  Method  . 

* 

Standi  Year  . 

* 

Lat  Expans 
mils 


-150 

7 

10 

5 

-150 

8 

3 

5 

-125 

14 

7 

10 

-125 

15 

8 

10 

-100 

49 

32 

30 

-100 

66 

40 

35 

-75 

55 

39 

35 

-75 

65 

45 

35 

-50 

32 

23 

20 

-50 

55 

39 

30 

-25 

69 

47 

40 

-25 

85 

62 

50 

106 

74 

87 

66 

75 

*  not  raportad 


Marine  Structural  Toughness  Data  Bank 


Material  A572  Gr50 


Page  7700.5 


Description 

Material  Code  . 

.  016.001.02BA 

Material  Name  . 

.  A572Gr50 

UNS  . 

* 

Other  Designation  . 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

* 

Reference  . 

.  KC»^KUL-1 

Material  A572  Gr50 


p» 

MaterialCode  . 

UNS  . 

Type  . 

Thickiiess  . 

Coaqnsition  Position 
Reference  . 


016.001.09BS1 


Welded  Joint 
.  1  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
LotID  . 


Page  7700.6 


A572Gr50 


Plate 

Actual 


KC»naJL-l 


iiiirasiaiiiinET] 


Page  7700.1 


See  Page  7700.1 


WeldCode  . 

Base  Nfelal  Thickness 
Preheat  Tenqtenture 
biteipass  Temperature 
HUer  Specification  . . 
Filler  Carbon  Content 

Shielding  Gas  . 

Amperage  . 

IVavel  Speed  . 

Joint Prqwation  ... 
Localioo  wrt  Weld  . . 
Post-Weld  Heat  Temp 

FluxType  . 

Weld 


016.001.09BS1 

.  I  in . 

.  SOdegF 

....  350degF 
....  E70-EA2 


. . .  V  Groove 
llmminHAZ 
..  1100  degF 


Weld  Type  . 

Welding  Position  . . . 

Metal  Giq>  . 

Passes  . 

Filler  Name  . 

HUer  Metal  Size  . . . . 

Voltage  . 

Polarity  . 

HeatInputA*ass  .... 
Number  of  Sides  ... 
Location  wrt  Surface 
Post- Weld  Heat  Time 
Hux  Name  . 


SAW 

.  .  .  IG 
5/16  in 

...  9 


.  75  KJ/in 

.  1 

Mid  thickness  not  root 
.  Ihr 


ramantt 

TestlVpe  . 

Specimen  Type  . 

Did  Specknen  Split?  . 

Year  .. 


Charpy  V  Impact 
.  FuU 


Position  . 

Did  Specimen  Hactme? 
StawM  Method  . 


. .  3/4T 
Assumed 


L-T  o 
L-T  o 


Marine  Structural  Toughness  Data  Bank 


Material  A572  Gr50 

Descriptiori 

Material  Code.  .  016.001.09BS1 

UNS  .  * 

Type  .  Welded  Joint 

Thickness  .  1  in 

Composition  Position  .  * 

Reference  .  KCH^KUL-1 


Page  7700.7 


Material  Name  .  A572Gr50 

Other  Designation  .  • 

Form  .  Plate 

Composition  T^pe  .  Actual 

Lot  ID  .  • 


Material  A572  Gr50 


script 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


on 


016.001.02BS1 


Welded  Joint 
.  1  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  7700.8 


A572  Gr50 

. . . .  Plate 
Actual 

4> 


KONKUL-1 


See  Paee  7700.1 


IV/? 

Weld  Code  . 

. .  016.001.02BS1 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Preheat  Tonperature  . 

.  SOdegF 

Metal  Gap  . 

.  5/16  in 

Interpass  Temperature  . 

.  350  de^ 

Passes  . 

.  9 

Filler  SpeciBcation  . 

.  E70-EA2 

Filler  Name  . 

Filler  Carbon  Content  . 

* 

Filler  Metal  Size  . 

Shielding  Gas  . 

* 

Voltage  . 

*  ■ 

Amperage  . 

* 

Polarity  . 

* 

Travel  Speed  . 

* 

Heat  Input/Pass  . 

.  75  KJ^m 

Joint  Prq)aration  . 

.  V  Groove 

Number  of  Sides  . 

.  1 

Location  wit  Weld  . 

.  Fusion  line 

Location  wit  Surface  . . . . 

.  Mid  thickness  not  toot 

Post- Weld  Heat  Temp  . 

.  llOOdegF 

Post- Weld  Heat  Time  . . . 

.  1  hr 

Flux  Type  . 

* 

Flux  Name  . 

Weld  Composition  Reported?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  Full 

Did  Specimen  Fracture?  . 

.  Assumed 

Chd  Specimen  Split?  . 

* 

Standard  Method  . 

* 

Standi  Year  . 

* 

:n 

Test  Temp 

degF 

Lat  Expans 
mils 

Shear 

% 

4 

5 

7 

5 

29 

20 

4 

10 

8 

15 

36 

25 

23 

30 

33 

30 

42 

40 

60 

70 

44 

40 

50 

70 

74 

70 

76 

70 

*  >  HOC  rapoMd 


Marine  Structural  Toughness  Data  Bank 


Material  A572  Gr50 

Page  7700.9 

Description 

Material  Code  . 

..  016.001.02BS1 

Material  Name  . 

.  A572Gr50 

UNS  . 

* 

Other  Designation  . 

* 

Type  . 

. . . .  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

* 

Reference  . 

. . . .  KONKUL-1 

Material  A572  Gr50 


Page  7700.10 


Description 

Material  Code  . 

.  .  .  016.001. 09BS2 

Material  Name  . 

.  A572Gr50 

UNS  . 

Other  Designation  . 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

* 

Reference  . 

.  KCMmJL-1 

g«?7i7r7«T-t  1 1 1 . 1 1 

See  Page  7700.1 

linnrTn  CTii :  1  nTiTTBBHM 

See  Page  7700.1 

WcMCodc  . 

. .  016.001. 09BS2 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Preheat  Temperature  . 

.  SOdegF 

Metal  Gap  . 

.  5/16  in 

Interpass  Tonperature  . 

.  350degF 

Passes  . 

.  9 

Filler  Specification  . 

.  E70-EA2 

Filler  Name  . 

Filler  Gubon  Content  . 

* 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

* 

Voltage  . 

• 

Amperage  . 

* 

Polarity  . 

* 

TMvel  Speed  . 

* 

Heat  Input/Pass  . 

.  75  Wm 

Joint  Preparation  . 

.  V  Groove 

Number  of  Sides  . 

.  1 

Location  wrt  Wdd  . 

. ...  llmminHAZ 

Location  wrt  Surface  . . . . 

.  Mid  thickness  not  root 

Post-Weld  Heat  Temp  . 

.  1100  degF 

Post- Weld  Heat  Time  . . . 

.  5hr 

Flux  Type  . 

* 

Flux  Name  . 

Weld  Comnosition  Reooited? 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  FuU 

Did  Specimen  Firacture?  . 

.  Assumed 

EM  Specimen  SjMt?  . 

• 

Standard  Method  . 

« 

Standiud  Year  . 

1 -   1" 

I 

-not 


Marine  Structural  Toughness  Data  Bank 


Material  A572  GrSO 

Page  7700.11 

Description 

Material  Code  . 

..  016.001.09BS2 

Material  Name  . 

.  A572Gr50 

UNS  . 

* 

Other  Designation  . 

* 

Type  . 

. . . .  Welded  Joint 

Fbrm  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lotm  . 

Reference  . 

. . .  KONKUL-1 

pt 

Material  Code  . 

UNS  . 

Type  . 

Huckness  . 

Conqiosition  Position 
Reference  . . 


016.001.02BS2 

* 

.  Welded  Joint 
.  1  in 

* 

.  KCMmJL-1 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
LotID  . 


A572Gr50 

• 

. . . .  Plate 
Actual 

* 


Page  7700.1 


Weld  Code  . 

..  016.001.02BS2 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Preheat  Tenqienture  . 

.  SOdegF 

Metal  diq)  . 

.  5/16  in 

biteipass  Temperature  . 

.  350degF 

Passes  . 

.  9 

HUer  Specification  . 

.  E70-EA2 

Filler  Name  . 

* 

Hller  Carbon  Content  . 

* 

Filler  Metal  Size  . 

• 

ShieldingGas  . 

* 

Voltage  . 

* 

Ampenge  . 

* 

Polarity  . 

Tnvel  Speed  . 

Heatlnput^*ass  . 

.  75KJ/in 

Joint  Piqtaiation  . 

.  V  Groove 

Number  of  Sides  . 

.  1 

Location  wit  Weld  . 

.  Fusion  line 

Locatkm  wit  Surface  . . . . 

.  Mid  thickness  not  root 

Post-Weld  Heat  Temp  . 

.  llOOdegF 

Post-Weld  Heat  Time  . . . 

.  5hr 

Flux  Type  . 

* 

Flux  Name  . 

• 

Weld  Comnosition  RcDoited?  . 

.  No 

Property  MMSuraments 

TestType  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  FuU 

Did  Specimen  Fracture?  . 

.  Assumed 

DkI  Specimen  Sf^  . 

• 

Standi  Method  . 

• 

Standi  Year  . 

• 

*  -oMrapotled 


Chaipy  V  Energy  J 


Material  A572  Gr50 

Page  7700.13 

Description 

Material  Code  . 

..  016.001,02BS2 

Material  Name  . 

.  A572Gr50 

UNS  . 

« 

Other  Designation  . 

* 

Type  . 

. . .  Welded  Joint 

Fbrm  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lotib  . 

* 

Reference  . 

. . .  KC»najL-i 

Material  A572  Gr50 


pt 

MaterialCode  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


016.001.09BS3 

« 


Welded  Joint 
.  1  in 

* 

K(»JKUL.l 


Material  Name  . . 
Other  DesignaticMi 

Form  . 

Composition  Type 
LotID  . 


Page  7700.14 


A572Gr50 

* 


Plate 

Actual 


iiiiiasnisiiiinisn 


See  Page  77 


ee  Page  77 


WeldCode  . 

Base  Metal  Thickness  . 

Preheat  Temperature  . 

biterpass  Temperature  . 

HUer  Specification  . 

HUer  Ouhon  Content  . 

Shielding  Gas  . 

Amperage  . 

Travel  Speed  . 

Joiiu  Prqnration  . . 

Location  wrt  Weld  . 

Post-Weld  Heat  Temp  . 

Flux  Type  . 

Weld  Composition  Reported? 


suremants 

Test  Type  . 

Specimen  Type  . 

EM  Specimen  Split?  . 

Standard  Year  . 


016.001. 09BS3 

.  1  in 

.  SOdegF 

....  350degF 
....  E70-EA2 


. . .  V  Groove 
llmminHAZ 
..  1200degF 


Weld  Type  . 

Welding  Position  . . . 

Metal  Gap  . 

Passes  . 

Filler  Name  . 

Filler  Metal  Size  . . . . 

Voltage  . 

Polarity  . 

Heat  Input^*ass  .... 
Number  of  Sides  . . . 
Location  wn  Surface 
Post- Weld  Heat  Time 
Flux  Name  . 


SAW 
.  .  .  IG 
S/16  in 
9, 


.  75  KJAin 

.  1 

Mid  thickness  not  root 
.  llu 

* 


Chaipy  V  Impact 

.  FuU 

* 


Position  . 

Did  Specimen  Fracture? 
Standard  Method  . 


. .  3MT 
Assumed 

* 


^5 

11 

-25 

28 

-25 

8 

0 

33 

0 

35 

0 

44 

25 

40 

25 

48 

50 

58 

50 

60 

72 

45 

72 

46 

100 

52 

100 

65 

Lat  Expans 
mils 


1 
25 
13 

41 
35 
40 
40 

42 
53 
57 
49 
48 
57 
68 


Marine  Structural  Toughness  Data  Bank 


Material  A572  Gr50 
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DMcriptlon 

Material  Code  . 

.  016.001. 09BS3 

Material  Name  . 

.  A572Gr50 

UNS  . 

* 

Other  Designation  . 

* 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ro  . 

* 

Reference  . 

.  KC»najL-i 

Material  A572  Gr50 


MatefialCode  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Refoence  . 


Page  7700.16 


016.001. 02BS3 

* 

.  Welded  Joint 
.  1  in 

* 

.  KC»<KUL-1 


Material  Name  . . 
Other  Designation 

Fbrm  . 

Composition  Type 
Lot  H)  . 


A572Gr50 

* 


Plate 

Actual 

* 


11  ^  ^ :  I  ki  f.!  t’j 


ccPaeeT? 


See  Paae  77 


Weld  Code  . 

Base  Metal  Thickness  .... 

Rreheat  Temperature  . 

Inteipass  Temperature  _ 

FiQcr  Specification  . 

Filler  Carbon  Content  .... 

Shielding  Gas  . 

Amperage  . 

Travel  Speed  . 

Joint  PrqMDration  . 

Location  wrt  Weld  . 

Post-Weld  Heat  Temp  _ 

Flux  Type  . 

Weld  Composition  R 


suramonts 

Test  Type  . 

Specimen  Type  . 

Ehd  Specimen  Split?  . 

Standud  Year  . . 


016.001. 02BS3 

.  1  in 

.  SOdegF 

...  350degF 
. ...  E70-EA2 


V  Groove 
Fusion  line 
1200  degF 


Weld  Type  . 

Welding  Position  . . . 

Metal  Giq>  . 

Passes  . 

Hller  Name  . 

Filler  Metal  Size  ... 

Voltage  . 

Polarity  . 

Heat  Input^*ass  _ 

Number Sides  ... 
Location  wrt  Surface 
Post- Weld  Heat  Time 
Flux  Name  . 


SAW 
..  IG 
S/16  in 

...  9 

* 


.  75  KJAm 

.  1 

Mid  thickness  not  root 
.  Ihr 

• 


Charpy  V  Impact 
.  FuU 


Position  . 

Did  Specimen  Fracture? 
Standi  Method  . 


. .  3/4T 
Assumed 


Test  Temp 
degF 


-1 
-100 
-75 
-75 
-50 
-50 
-25 
-25 
-25 
0 
0 


15 

8 

10 

51 

37 

25 

61 

42 

25 

80 

55 

30 

53 

41 

35 

72 

54 

40 

91 

63 

50 

42 

31 

35 

55 

47 

50 

82 

65 

60 

*  -uotniMnBd 


Marine  Structural  Toughness  Data  Bank 


Material  A572  Gr50 


Description 

Material  Code  .  016.001.02BS3  Material  Name  .. 

UNS  .  •  Other  Designation 

Type  .  Welded  Joint  Form  . 

Thickness  .  1  in  Composition  Type 

Composition  Position  .  *  Lot  D)  . . 

Reference  .  KOtKUL-1 _ 


Page  7700.17 


Material  A572  Gr50 


Page  7700.18 


P» 

MaterialGxle  . 

UNS  . 

Type  . 

Huckness  . 

ConqxMition  Position 
Reference  . 


016.001.09BS4 

* 

.  Welded  Joint 
.  1  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ro  . 


A572Gr50 

* 


Plate 

Actual 


KCWKUL-1 


See  Page  7700.1 


Vtrsm  1 ;  il  IB^^B 

iVn  r 

Weld  Code  . 

....  016.001.09BS4 

Weld  Type  . 

....  SAW 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

fteheat  Temperature  . 

.  SOdegF 

Metal  Gap  . 

....  5/16 in 

Inteipass  Temperature  . 

.  350  degF 

Passes  . 

.  9 

Filler  Speciftcadon  . 

.  E70-EA2 

Filler  Name  . 

* 

HUer  Ctfbon  Content  . 

* 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

Voluge  . 

* 

Amperage  . 

* 

Polarity  . 

Travel  Speed  . 

Heat  Input/Pass  . 

. .  75  KJAm 

Joint  Prqiaration  . 

.  V  Groove 

Number  of  Sides  . 

.  1 

Location  wrt  Weld  . 

.  llmminHAZ 

Location  wn  Surface  . . . 

. .  Mid  thickness  not  root 

Post- Weld  Heat  Temp  . 

.  1200  degF 

Post- Weld  Heat  Time  . . 

.  5hr 

Flux  Type  . 

Flux  Name  . 

* 

Weld  Comoosition  ReDorted? 

.  No 

Property  Masurements 

Test  Type  . 

. . .  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  Full 

Did  Specimen  Fracture? 

. .  Assumed 

Did  Specimen  Split?  . 

Standi  Method  . 

• 

Standmd  Year  . 

* 

mmmm 

Shear 

% 

Charpy  V  Energy  J 


Material  A572  Gr50 
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DMcription 

MaterialCode  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 

...  016.001.02BS4 

m 

.  Welded  Joint 

.  1  in 

* 

.  KWKUL-1 

Material  Name  . 

Other  Designation  . 

Form  . 

Composition  Type  . 

Lot  ID  . 

..  A572Gr50 

* 

.  Plate 

....  Actual 

See  Paae  7700.1 

■  ;  1  rTTTr*™ 

See  Pane  7700.1 

■wiia 

WeldCode  . 

...  016.001.02BS4 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Ptefaeat  Temperature  . 

.  SOdegF 

Metal  C^p  . 

.  5/16  in 

Inierpass  Temperature  . 

.  350degF 

Passes  . 

.  9 

Filler  Specification  . 

.  E70-EA2 

RUer  Name  . 

* 

Filler  Oubon  Content  . 

* 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

« 

Voltage  . 

* 

Amperage  . 

Polarity  . 

* 

Tiavel  Speed  . 

* 

Heatlnput^^s  . 

...  75  KJAm 

Joint  Preparation  . 

.  V  Groove 

Number  of  Sides  . 

.  1 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wrt  Surface  . . . 

.  Mid  thickness  not  root 

Post-Weld  Heat  Temp  . 

.  1200  degF 

Post- Weld  Heat  Hme  . . 

.  5hr 

Flux  Type  . 

• 

Flux  Name  . 

* 

Weld  Cmnosition  Reimrted? 

.  No 

Property  Measurements 

Testiype  . 

. .  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  FuU 

Did  Specimen  Firacture? 

...  Assumed 

Did  Specimen  Split?  . 

• 

Standard  Method  . 

• 

Standi  Year  . 

• 

Orien 

Test  Temp 
degF 

CVN  Energy 
ft-lb 

Lat  Expans 
mils 

Shear 

% 

ITTo 

-1« 

T 

3 

5 

L-T  o 

-100 

4 

0 

5 

L-T  o 

-75 

5 

2 

5 

L-T  o 

-75 

67 

46 

30 

L-T  o 

-50 

20 

14 

10 

L-T  o 

-50 

85 

58 

40 

L-T  o 

-25 

44 

31 

20 

L-T  o 

-25 

58 

41 

40 

L-T  o 

-25 

80 

57 

30 

L-T  o 

0 

52 

38 

30 

L-T  o 

0 

52 

41 

30 

L-T  o 

0 

56 

50 

L-T  o 

50 

113 

83 

85 

L-T  o 

120 

86 

L-T  o 

_ 22 

114 

86 

100 

Chirpy  V  Energy  J 


Material  A572  Gr50 
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Description 

MaterialCode  . 

..  016.001.02BS4 

Material  Name  . 

.  A572Gr50 

UNS  . 

Other  Designation  . 

* 

Type  . 

. . .  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ro  . 

* 

Reference  . 

. . . .  K(»JKUL-1 

Material  A572  Gr50 


pt 

Material  Q>de  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


pos 

C  . 

P  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


016.002.01 

* 


Wrought  Metal 
.  1  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  7800.1 


A572Gr50 

* 


Plate 

Actual 

A0161 


0.19% 

0.011  % 

0.23% 

* 


0.055  % 


Mn  . 

S  . 

Cr  . 

Mo  . 

Cu  . 

Ti  . 

A1  . 

Other  Comnonents 


1.02% 

0.004% 


None  % 


Heat  Treatment  .  F 

Year  Produced  .  1983 

Source  .  Lukens 

Ingot  Position  .  • 

Process  Temperature  .  * 

Rolling  Conations  .  * 

Final  Teirperaturc  .  • 

Cold  Work  Strain  .  • 

Aging  Time  .  * 


surements 

Test  Type  .  Tensile 

Specimen  Type  .  Cylindrical 

Gige  Length  .  1.0  in 

Tensile  Strength  Offset  .  * 

Uniform  Elongation  .  • 

Standard  Method  . * 


Test  Temp  UT 

degF  ksi 


Producer  . 

Addlinfo  . 

Melting  Practice  . . 
Killing  Process  . . . 

Process  Time  _ 

Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . . . 


Lukens 

* 


Position  . 

Specimen  Thickness  . 

Loading  Rate  . 

Tensile  Yield  Point  . 

Tensile  Modulus  . 

Standard  Year 


Elongation 

% 


.  1/2T 

0.252  in 

* 


84.9 

60.1 

85.5 

63.7 

86.5 

59.1 

Material  A572  Gr50 


Material  Code  .  016.0C2.01 

UNS  .  • 

Type  .  Wrought  Metal 

Thickness  .  1  in 

Composition  Position  .  * 

Reference  .  1010 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
LotlD  . 


Page  7800.2 


A572Gr50 

. . . .  Plate 
Actual 
. ..  A0161 


See  Pace  78 


Property  Measurements 
Test  Type  . 

.  Fracture  Toughness 

Position  . 

.  1/2T 

Specimen  Type  . 

.  Compact 

Specimen  Thickness  . 

.  1.0  in 

Qrack  Length  . 

* 

Loading  Type  . 

* 

Loading  Rate  . 

* 

KQ  . 

* 

KIc  . 

Valid  KIc?  . 

* 

Reason  for  Invalid  . 

JIc  . 

KJc  . 

* 

Jlcpr  . 

Per  Standard 

Curve  Shape  . 

Standard  Method  . . . . 

.  E813 

Standard  Year  . 

.  1987 

Test  Temp 
degF 


in-lbAn2 


in-lb/in2 


in.lb/in**2 


*  -  notrqxxled 


Material  A572  Gr50 


criptlon 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


n 


016.002.01 


Wrought  Metal 
.  1  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  7800.3 


A572Gr50 


Plate 

Actual 

A0161 


iiiEimiajiiMEii 


See  Pace  7800.1 


See  Page  7800.1 


operty  Measurements 

Test  Type  .  . 

Specimen  Type  . 

Did  Specimen  Split?  . 

Standard  Year  . 


Charpy  V  Impact 
.  Full 


Position  . 

Did  Specimen  Fracture? 
Standard  Method  . 


*  -DOtrqMrted 


Chaipy  V  Energy  J 


Page  7800.4 


Material  A572  Gr50 


E)escrlption 

Material  Code  . 

.  016.002.01 

Material  Name  . 

.  A572Gr50 

UNS  . 

* 

Other  Designation  . 

* 

Type  . 

....  Wrought  Metal 

Form  . 

.  Hate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  lb  . 

.  A0161 

Reference  . 

.  1010 

0.0 


Material  A572  Gr50 


cript 

MaterialCode  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 


. .  016.002.01 

* 

Wrought  Metal 

.  1  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  7800.5 


A572Gr50 

* 


Hate 

Actual 

A0161 


ec  Page  7800.1 


Property  Measurements 

Test  Type  . 

. . .  Dynamic  Tear 

Position  . 

. .  lAtT 

Specimen  Type  . 

. . .  Dynamic  Tear 

Notch  Preparation  . 

.  Pressed 

Specimen  Thickness  . 

.  0.625  in 

Loading  Rate  . 

* 

Standard  Method  . 

Standard  Year  . 

♦ 

■ai 

Test  Temp 
degF 

DT  Energy 
ft-lb 

Rrac  Apear 
% 

L-T  o 

25 

8 

L-T  o 

75 

105 

29 

L-T  o 

100 

200 

39 

L-T  o 

125 

460 

45 

L-T  o 

150 

610 

60 

L-T  o 

175 

795 

76 

L-T  o 

200 

940 

99 

L-T  o 

225 

1015 

100 

L-T  0 

250 

1120 

100 

L-T  o 

275 

975 

100 

T-L  * 

25 

25 

8 

T-L  ^ 

75 

100 

24 

T-L  * 

100 

165 

32 

T-L  ^ 

125 

305 

42 

T-L  ^ 

150 

440 

52 

T-L  * 

175 

625 

71 

T-L  * 

200 

820 

97 

T-L  ^ 

225 

850 

100 

T-L 

250 

800 

100 

T-L  ^ 

275 

820 

100 

*  -  not  reported 


Dynamic  Tear  Energy  J 


Page  7800.6 


Material  A572  Gr50 


Description 

Material  Qxie  . 

.  016.002.01 

Material  Name  . 

.  A572Gr50 

UNS  . 

« 

Other  Designation  . 

* 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

.  A0161 

Reference  . 

.  1010 

3200.0 


2400.0 


1600.0 


Material  A572  Gr50 


script 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Rcferwtce 


016.003.01 


Wrought  Metal 
.  1  in 


Material  Name  .. 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  7900.1 


A572Gr50 


. . .  Plate 
Actual 
D4179-3B 


0.11  % 
0.015  % 
0.24% 


0.048  % 


Mn  . 

S  . 

Cr  . 

Mo  . 

Cu  . 

Ti  . 

A1  . 

Other  Components 


127% 

0i)19% 


None  % 


Heat  Treatment  .  F 

Year  Produced  .  1983 

Source  .  Lukens 

Ingot  Position  .  • 

Process  Temperature  .  * 

Rolling  Conditions  .  * 

Final  Temperature  .  * 

Cold  Work  Strain  .  * 

AKine  Time  .  * 


Producer  . 

Addlinfo  . 

Melting  Practice  . . 
Killing  Process  . . . 

Process  Time  _ 

Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Lukens 


operty  Measurements 

Test  Type  .  Tensile 

Specimen  Type  .  Cylindrical 

Gage  Length  .  1.0  in 

Tensile  Strength  Offset  .  • 

Uniform  Elongation  .  * 

Standard  Method  .  * 


Position  . 

Specimen  Thickness  . 

Loading  Rate  . . 

Tensile  Yield  Point  . 

Tensile  Modulus  . 

Standard  Year  . 


.  1/2T 

0.252  in 


*  -notrqrorted 


Material  A572  Gr50 


Page  7900.2 


Material  A572  Gr50 


Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


on 


016.003.01 


Wrought  Metal 
.  1  in 


Material  Name  . . 
Other  Designation 

Fonn  . 

Composition  Type 
Lot  ID  . 


Page  7900.3 


A572Gr50 

* 


. . .  Plate 
Actual 
D4179-3B 


iiifiinrTnmiiirTCTi 


ec  Pace  7900.1 


See  Pace  7900.1 


operty  Measurements 

Test  Type  .  Charpy  V  Impact 

Specimen  Type  .  Full 

Standard  Method  .  • 


Position  . 

Did  Specimen  Fracture? 
Standard  Year  . 


Test  Temp 
degF 

Lat  Expans 
mils 

Shear 

% 

Split? 

8 

5 

* 

-80 

16 

10 

6 

* 

-60 

34 

26 

10 

-40 

S8 

49 

15 

-20 

50 

44 

18 

0 

65 

57 

29 

* 

20 

68 

62 

35 

* 

40 

75 

63 

44 

* 

60 

91 

73 

60 

Yes 

74 

91 

74 

60 

* 

90 

116 

87 

100 

Yes 

100 

109 

86 

100 

Yes 

120 

103 

86 

99 

Yes 

140 

115 

90 

100 

Yes 

160 

106 

84 

100 

Yes 

180 

110 

87 

100 

Yes 

-80 

10 

7 

2 

« 

-60 

12 

11 

8 

• 

-40 

9 

8 

6 

* 

-20 

15 

14 

17 

* 

0 

17 

17 

22 

* 

20 

16 

18 

30 

• 

40 

20 

23 

42 

* 

60 

25 

29 

58 

* 

74 

29 

33 

62 

« 

90 

26 

33 

69 

* 

100 

30 

34 

70 

120 

36 

41 

97 

* 

140 

34 

40 

100 

* 

160 

37 

43 

100 

• 

180 

38 

45 

100 

* 

200 

35 

42 

100 

* 

Charpy  V  Energy  J 


Material  A572  Gr50 

Page  7900.4 

bescriptlon 

Material  Code  . 

.  016.003.01 

Material  Name  . 

.  A572Gr50 

UNS  . 

Other  Designation  . 

• 

Type  . 

Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  lb  . 

.  D4179-3B 

1  Reference  . 

.  1010 

Material  A572  Gr50 


Page  7900.5 


Marine  Structural  Toughness  Data  Bank 


Material  A572  Gr50  page  7900.6 


Description 

MaterialCode  . 

.  016.003.01 

Material  Name  . 

.  A572Gr50 

UNS  . 

* 

Other  Designation  . 

m 

Type  . 

....  Wrought  Metal 

Form  . 

.  Hate 

Thickness  . 

.  1  in 

Composition  Type  . 

. .  Actual 

Composition  Position  . 

* 

Loilb  . 

.  D4179-3B 

Reference  . 

.  1010 

Marine  Structural  Toughness  Data  Bank 


Material  A588 

Page  8000.1 

1  DMcription  1 

Material  Code  . 

...  012.001.09A 

Material  Name  . 

.  A588 

UNS  . 

* 

Other  Designation  . 

.  Grade  A 

Type  . 

. . .  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  3  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Reference  . 

* 

.  OGC-1 

Lot  ID  . 

« 

Composition  i 

C  . 

.  0.18% 

Mn  . 

.  120% 

P  . 

.  0.01% 

S  . 

.  0.02% 

Si  . 

.  0.37  % 

Cr  . 

.  0.56% 

Ni  . 

.  0.16% 

Mo  . 

* 

V  . 

Cu  . 

.  0.32% 

Cb  . 

* 

Ti  . 

* 

B  . 

* 

A1  . 

.  0.009% 

N  . 

Other  Comoonents  .... 

.  None  % 

1  ^fabrication  History  i 

Heat  Treatnent  . 

Producer  . 

.  US  Steel 

Year  Produced  . 

* 

Addl  Info  . 

.  None 

Source  . 

.  OGC 

Melting  Practice  . 

* 

Ingot  Position  . 

* 

Killing  Process  . 

• 

Process  Temperature  . 

Process  Time  . 

Rolling  Conations  . 

* 

Final  Processing  . 

* 

Innal  Temperature  . 

* 

Final  Time  . 

* 

Cold  Work  Strain  . 

• 

Aging  Temperature  .... 

* 

Aging  Time  . 

• 

Location  . 

* 

WeldCode  . 

...  012.001.09A 

Weld  Type  . 

.  ESW 

Base  Metal  Thickness  . 

.  3  in 

Welding  Position  . 

.  Vertical 

fteheat  Temperature  . 

* 

Metal  Gap  . 

.  125  in 

Interpass  Temperature  . 

* 

Passes  . 

• 

Filler  Specification  . 

• 

Filler  Name  . 

.  LindeWS 

HUer  Carbon  Content  . 

.  0.09  % 

Filler  Metal  Size  . 

Shielding  Gas  . 

* 

Voltage  . 

.  38  volts 

Amperage  . 

.  8S0  amps 

Polarity  . 

• 

Travel  Speed  . 

• 

Heat  Input/Pass  . 

.  3835  KJ/in 

Joiitt  PrqMration  . 

. . .  Smooth  Buu 

Number  of  Sides  . 

* 

Location  wn  Weld  . 

llmminHAZ 

Location  wn  Surface  . . . 

. .  Mid  diickness  not  root 

Post-Weld  Heat  Temp  . 

• 

Post-Weld  Heat  Tune  .. 

• 

Flux  Type  . 

Weld  Comoosition  Reooned?  . . 

* 

.  No 

Flux  Name  . 

.  Hobatt20I 

*  •notrepatted 


(contiiHied) 


Material  A588 


Page  8000.2 


(continued) 

Charpy  V  Energy  J 


Material  A588 

Page  8000.3 

Description 

Material  Code  . 

.  012.001 .09A 

Material  Name  . 

.  A588 

XJNS  . 

* 

Other  Designation  . 

.  Grade  A 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  3  in 

Composition  Type  . 

.  Actual 

G>inposition  Position  . 

Lot  H)  . 

* 

Refmnce  . 

.  OGC-1 

Material  A588 


ript 

Material  Gxle  . 

UNS  . 

Type  . 

Thickness  . 

Q)inposition  Position 
Reference  . 


Page  8000.4 


012.001.03A 

* 


Welded  Joint 
.  3  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
LotID  . 


.  AS88 
Grade  A 
Plate 

Actual 

* 


OGC-1 


eePaoe 


Weld 

Weld  Code  . 

....  012.001.03A 

Weld  Type  . 

.  ESW 

Base  Metal  Thickness  . 

.  3  in 

Welding  Position  . 

.  Vertical 

Preheat  Temperature  . 

* 

Metal  Gap  . 

.  1.25  in 

Inteipass  Temperature  . . : _ 

* 

Passes  . 

* 

HUer  Specification  . 

4t 

Filler  Name  . 

.  UndeWS 

Filler  Carbon  Content  . 

.  0.09  % 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

Voltage  . 

.  38  volts 

Amperage  . 

.  SSOamps 

Polarity  . 

* 

Travel  Speed  . . . , . 

* 

Heat  Input/Pass  . 

.  3835  KJ/in 

Joim  Prqtaration  . 

.  Smooth  Butt 

Number  of  Sides  . 

* 

Location  wrt  Weld  . 

....  1mm  in  HAZ 

Location  wrt  Surface  . . . . 

.  Mid  thickness  tx)t  root 

Post- Weld  Heat  Temp  . 

* 

Post- Weld  Heat  lime  , . . 

* 

Flux  Type  . 

* 

Flux  Name  . 

.  Hobart201 

Weld  Comnosition  Retmrted?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

* 

Specimen  Type  . 

.  Full 

Lateral  Expansion  . 

• 

Shear  Fracture  . 

Did  Specimen  Bacture?  . 

.  Yes 

Did  Specimen  Split?  . 

.  No 

Standard  Method  . 

Standard  Year  . 

* 

C3wpyV  Energy  J 


Material  A588 

Page  8100.1 

bescriptton 

Material  Code  . 

...  012.001.09B 

Material  Name  . 

.  A588 

UNS  . 

Other  Designation  . 

.  Grade  A 

Type  . 

. . .  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  3  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lotib  . 

m 

Reference  . 

.  OGC-1 

.  0.18% 

Mn  . 

.  1.20% 

p . 

.  0.01% 

S  . 

.  0.02% 

Si  . 

.  0.37  % 

Cr  . 

.  0.56% 

Ni  . 

.  0.16% 

Mo  . 

V  . 

* 

Cu  . 

.  0.32% 

Cb  . 

♦ 

Ti  . 

B  . 

• 

A1  . 

.  0.0)9% 

N  . 

« 

Other  Components  . 

.  None  % 

Fabrication  History 

Heat  Treatment  . 

Producer  . 

.  US  Steel 

Year  Produced  . 

Addlinfo  . 

.  None 

Source  . 

.  OGC 

Melting  Practice  . 

* 

Ingot  Position  . 

* 

Killing  Process  . 

* 

Process  Temperature  . 

Process  Time  . 

* 

Rolling  Co  editions  . 

m 

Hnal  Processing  . 

• 

Final  Temperature  . 

m 

Final  Time  . 

* 

Cold  Work  Strain  . 

• 

Aging  Temperature  _ 

* 

Aains  Time  . 

* 

Location  . 

* 

Weld 

Weld  Code  . 

. . .  012.001.09B 

Weld  Type  . 

.  NGESW 

Base  Metal  Thickness  . 

.  3  in 

Welding  Position  . 

.  Vertical 

Preheat  Temperature  . 

m 

Metal  Gap  . 

.  0.75  in 

Inteipass  Temperature  . 

* 

Passes  . 

• 

Filler  Specification  . 

• 

nUer  Name  . 

.  LindeWS 

Filler  Cartxm  Content  . 

.  0.09  % 

Filler  Metal  Size  . 

m 

Shielding  Gas  . 

♦ 

Voltage  . 

.  38  volts 

Amperage  . 

.  1300  amps 

Polarity  . 

* 

Travel  Speed  . 

• 

Heat  InpulJPass  . 

.  2180  KJfm 

Joint  Preparation  . 

....  No  Groove 

Number  of  Sides  . 

* 

Location  wrt  Weld  . 

llmminHAZ 

Location  wn  Surface  . . . 

. .  Mid  thickness  not  root 

Post- Weld  Heat  Temp  . 

♦ 

Pest- Weld  Heat  Tune  . . 

Flux  Type  . 

Flux  Name  . 

.  Hobait201 

Weld  Comtmsition  Retxrned?  . . 

.  No 

*  -noc  reported 


(contiaiied) 


Material  A588  Page  8i  00.2 


(continued) 


*  -  iwtTcpofted 


Energy  J 


Material  A588 


Page  8100.3 


Marine  Structural  Toughness  Data  Bank 


script 

Matexial  Code  . 

UNS  . 

Type 

Thickness  . 

Composition  Position 
Reference  . . . 


012.001.03B 

« 

Welded  Joint 

.  3  in 

* 

. ...  OGC-1 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


.  ASg8 
Grade  A 
Hate 

Actual 

* 


SeePaeegl 


m 


Hfii'nrTnmiziriTrr: 


WeWCode  . 

....  012.00L03B 

Weld  Type  . 

.  NGESW 

Base  Metal  Thickness  . 

.  3  in 

Welding  Position  . 

.  Vertical 

Preheat  Temperature  . 

« 

Metal  Gap  . 

.  0.75  in 

Inieipass  Temperature  . 

Passes  . 

• 

Filler  Specification  . 

* 

Filler  Name  . 

.  LindeWS 

Hller  Carbon  Content  . 

.  0.09  % 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

« 

Voltage  . 

.  38  volts 

Amperage  . . 

.  1000  amps 

Polarity  . 

* 

Travel  Speed  . 

Heat  Input/Pass  . 

.  2180  KJ/in 

Joint  Prqjaration  . 

.  No  Groove 

Number  of  Sides  . 

* 

Location  wit  Weld  . 

....  1mm  in  HAZ 

Location  wrt  Surface  . . . . 

.  Mid  thickness  not  idoil 

Post- Weld  Heat  Temp  . 

* 

Post- Weld  Heat  Time  . . . 

* 

Rux  Type  . 

Rux  Name  . 

.  Hobart201 

Weld  Composition  Reported?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

* 

Specimen  Type  . 

.  Full 

Lateral  Expansion  . 

Shear  Fracture  . 

• 

Did  Specimen  Fracture?  . 

.  Yes 

Did  Specimen  Split?  . 

.  No 

Standard  Method  . 

* 

Standard  Year  . 

* 

Charpy  V  Energy  J 


Marine  Structural  Toughness  Data  Bank 


Material  A588  Page  8200.1 


DMcriplion 

Mtletial  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Refetence  . 

...  012.001,09C 

• 

. . .  Welded  Joint 
.  3  in 

m 

.  CXjC-1 

Material  Name  . 

Other  Designation  . 

Form  . 

Composition  Type  . 

Lot  ID  . 

.  A588 

.  GiadeA 

.  Plate 

.  Actual 

* 

.  0.18% 

Mn  . 

.  120% 

p . 

.  0.01% 

S  . 

.  0.02% 

Si  . 

.  0.37  % 

Cr  . 

.  0J6% 

Ni  . 

.  0.16% 

Mo  . 

* 

V  . 

* 

Cu  . 

.  0J2% 

Cb  . 

• 

Ti  . 

* 

B  . 

* 

A1  . 

.  0.009% 

N  . 

Other  Comoonents  . 

.  None  % 

Fabrication  History 

Heit  Treatment  . 

* 

Producer  . 

.  US  Steel 

Year  Produced  . 

• 

.\ddllnfo  . 

.  None 

Source  . 

.  OGC 

Melting  Practice  . 

* 

Ingot  Position  . 

* 

Killing  Process  . 

• 

Process  Tempenture  . 

Processllme  . 

• 

Rolling  Conditions  . 

* 

Hnal  Processing  . 

• 

Rnai  Temperature  . 

* 

Final  Time  . 

* 

Cold  Woik  Strain  . 

Aging  Tempenture  .... 

* 

AsincTime  . 

* 

Location  . 

* 

Wald 

Weld  Code  . 

...  012.00l.09C 

Weld  Type  . 

.  NGESW 

Base  Metal  Thickness  . 

.  3in 

Welding  Position  . 

.  Vertical 

Hreheat  Tempenture  . 

Metal  Gap  . 

.  0.75  in 

Inieipass  Tempenture  . 

« 

Passes  . 

• 

Filler  Specifkation  . 

* 

Filler  Name  . 

.  LindeWS 

Hller  Carbon  Content  . 

.  0.09  % 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

• 

Voltage  . 

.  38  volts 

Amperage  . 

.  1300  amps 

Polarity  . 

« 

Travel  Speed  . 

Heat  Input^^  . 

.  1780KJ/in 

Joint  PrqMiation  . 

....  No  Groove 

Number  of  Sides  . 

Location  wit  Weld  . 

..  llmminHAZ 

Location  wrt  Surface  . . . 

..  MM  thickness  not  root 

Post- Weld  Heat  Temp  . 

m 

Post- Weld  Heat  Time  . . 

* 

Flux  Type  . 

Flux  Name  . 

.  Hobart201 

Weld  Comnosition  Reooited?  . . 

.  No 

*  -  notreponed 


(condmied) 


Charpy  V  Energy  J 


Material  A588 

Page  8200.3 

bescription 

Material  Code  . 

.  012.001.09C 

Material  Name  . 

.  A588 

UNS  . 

* 

Other  Designation  . 

.  Grade  A 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  3  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

« 

Lot  ID  . 

* 

Reference  . 

.  OGC-1 

50. 


Material  A588 


Page  8200.4 


script 

Material  Code  . 

UNS  . 

Type 

Thickness  . 

Composition  Position 
ReferoKe  . 


012.001.03C 


Welded  Joint 

.  3  in 

* 

....  OGC-1 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
LotID  . 


.  ASg8 
Grade  A 
Plate 

Actual 

• 


eePaae 


weld 

Weld  Code  . 

....  012.001.03C 

Weld  Type  . 

.  NGESW 

Base  Metal  Thickness  . 

.  3  in 

Welding  Position  . 

.  Vertical 

Preheat  Temperature  . 

* 

Metal  Gap  . 

.  0.75  in 

Interpass  Temperature  . 

• 

Passes  . 

* 

Hller  Specification  . 

* 

Filler  Name  . 

.  UndeWS 

Filler  Cvbon  Content  . 

.  0.09  % 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

Voltage  . 

.  38  volts 

Amperage  . 

.  1300  amps 

Polarity  . 

* 

Travel  Speed  . 

Heat  Input/Pass  . 

.  1780  KJAm 

Joint  Prqnration  . 

.  No  Groove 

Number  of  Sides  . 

* 

Location  wrt  Weld  . 

. . . .  Imm  inHAZ 

Location  wn  Surface  . . . 

.  Mid  thickness  not  root 

Post- Weld  Heat  Temp  . 

* 

Post- Weld  Heat  Tune  . . . 

* 

Flux  Type  . 

« 

Flux  Name  . 

.  Hobart201 

Weid  Composition  Reported?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

Specimen  Type  . 

.  Full 

Lateral  Expansion  . 

* 

Shear  Fracture  . 

* 

Did  Specimen  Fracture?  . 

.  Yes 

Did  Specimen  S|:dit?  . 

.  No 

Standard  Method  . 

* 

Standi  Year  . 

*  -notiepcned 


Marine  Structural  Toughness  Data  Bank 
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Description 

Material  Code  . 

.  012.001.03C 

Material  Name  . 

.  A588 

UNS  . 

* 

Other  Designation  . 

.  Grade  A 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  3  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

* 

Reference  . 

.  OGC-1 

Marine  Structural  Toughness  Data  Bank 


Material  A588 

Page  8300.1 

Descriptkxi 

MaterialCode  . 

....  012.001.09D 

Material  Name  . 

.  A588 

UNS  . 

« 

Other  Designation  . 

.  GradeA 

Type  . 

...  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  3  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Reference  . 

• 

.  OGC-1 

LotID  . 

C  . 

.  0.18% 

Mn  . 

.  130% 

P  . 

.  0.01% 

S  . 

.  0.02% 

Si  . 

.  037  % 

Or  . 

.  036% 

Ni  . . 

.  0.16% 

Mo  . 

« 

V  . 

« 

Cu  . 

.  032% 

Cb  . 

« 

Ti  . 

« 

B  . 

A1  . : . 

.  0.009% 

N  . 

* 

Other  Comnonents  . 

.  None  % 

Heat  Treatment  . 

• 

Producer  . 

.  US  Steel 

Year  Produced  . 

* 

Addlinfo  . 

.  None 

Source  . 

.  OGC 

Melting  Practice  . 

♦ 

Ingot  Position  . 

• 

Killing  Process  . 

• 

lYocess  Temperature  . 

Process  Tune  . 

* 

Rolling  Conations  . 

• 

Hnal  Processing  . 

* 

Fuial  Temperature  . 

• 

Rnal  Time  . 

• 

Cold  Woik  Stiain  . 

Aging  Temperature  .... 

* 

Aging  Time 

* 

Location  . 

* 

Weld  Code  . 

...  012.001  J)9D 

WeldType  . 

.  NGESW 

Base  Metal  Thickness  . 

.  Sin 

Welding  Position  . 

.  Vertical 

lYeheat  Temperature  . 

Metal  Gap  . 

.  0.75  in 

Inteipass  Temperature  . 

• 

Passes  . 

• 

FiUer  Specificatkn  . 

HlkrName  . 

.  TW8544 

Filler  Qtfbon  Content  . 

.  0.03% 

FiOer  Metal  Size  . 

• 

Shieldiiig  Gas  . 

• 

Voltage  . 

.  38  vohs 

Amperage  . 

.  1000  amps 

Polarity  . 

* 

Tkavel  Speed  . 

* 

Heat  InputA^  . 

.  2130KJrin 

Joint  PrqMration  . 

.  No  Groove 

Number  Sides  . 

• 

Location  wit  Weld  . 

. .  1  Imm  in  HAZ 

Location  wit  Surface  . . . 

..  Mid  thickness  not  root 

Post-Weld  Heat  Temp  . 

• 

Post-Weld  Heat  Tune  .. 

Flux  Type  . 

Weld  Comoosition  ReiXHted?  . . 

.  No 

Flux  Name  . 

.  Hobait20I 

*  -notufKirted 


(contimied) 


Material  A588 

1 

Page  8300.2 

(continued) 

Marine  Structural  Toughness  Data  Bank 


Material  A588 


Description 

Material  Code  .  012.001.09D 

UNS  .  • 

Type  .  Welded  Joint 

Thickness  .  3  in 

Composition  Position  .  * 

Reference  .  QGC-1 


Page  8300.3 


Material  Name  .  AS88 

Other  Designation  .  Grade  A 

Form  .  Plate 

Composition  Type  .  Actual 

LotID  .  * 


Material  A588 


pt 

MaterialCode  . 

UNS  . 

TVpe  . 

Thickness  . 

Composition  Position 
Reference 


Page  8300.4 


012.001.03D 


Welded  Joint 
.  3  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


.  AS88 
Grade  A 
Plate 
Actual 

• 


OGC-l 


ee  Paee  8300.1 


WeldCode  . 

....  012.001.03D 

Weld  Type  . 

.  NGESW 

Base  Metal  Thickness  . 

.  3  in 

Welding  Position  . 

.  Vertical 

Preheat  Temperature  . 

* 

Metal  Gap  . 

.  0.75  in 

Inteipass  Temperature  . 

* 

Passes  . 

« 

Filler  Specification  . 

* 

Filler  Name  . 

.  TW8544 

Filler  Carbon  Content  . 

.  0.03  % 

RUer  Metal  Size  . 

* 

Shielding  Gas  . 

* 

Voltage  . 

.  38  volts 

Amperage  . 

.  1000  amps 

Polarity  . 

* 

Travel  Speed  . 

Heat  Input/Pass  . 

.  2130KJ/in 

Joint  Prqtaration  . 

.  No  Groove 

Number  of  Sides  . 

* 

Location  wrt  Weld  . 

....  1mm  in  HAZ 

Location  wrt  Surface  _ 

.  Mid  thickness  not  root 

Post-Weld  Heat  Temp  . 

• 

Post- Weld  Heat  Time  . . . 

* 

Flux  Type  . 

* 

RuxName  . 

.  Hobart201 

Weld  Comimsition  Reoorted?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

• 

Specimen  Type  . 

.  FuU 

Lateral  E;q)ansion  . 

Shear  Fracture  . 

• 

Did  Specimen  Fracture?  . 

.  Yes 

Did  Specimen  Sjdit?  . 

.  No 

Standi  Method  . 

• 

Standard  Year  . 

*  -notreported 


Qufpy  V  Eneigy  J 


Marine  Structural  Toughness  Data  Bank 


Material  A588 
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Material  A588 


Page  8400.1 


Description 

MaterialCode  . 

.  012.001.01 

Material  Name  . 

.  A588 

UNS  . 

* 

Other  Designation  . 

.  GradeA 

TVPC  . 

.  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  3in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lotro  . 

* 

Reference  . 

.  CXjC-1 

Cb  . 

B  . 

N  . 


n  History 

Heat  Treatmeiu  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conations  . 

Final  Temperature  . 

Cold  Work  Strain  . 

Aging  Time  . 


operty  Measurements 

Test  Type  . 

Specimen  Type  . 

Shear  Fracture  . 

Did  Specimen  Split?  . 

Standard  Year  . 


Mn  . 

S  . 

Cr  . 

Mo  . 

Cu  . 

Ti  . 

AI  . 

Other  Comnonents 


1.20% 

0.02% 

056% 


052% 


0.009% 

None% 


Producer  . 

Addl  Info  . 

Melting  Practke  .. 
KillingProcess  ... 

ProcessTime  _ 

Hnal  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


US  Steel 
. .  None 


Charpy  V  Impact 
.  Full 


Position  . 

Lateral  Expansion  .... 
Did  Specimen  Fracture? 
Standard  Method  . 


Qiarpy  V  Energy  J 


Material  A588 


Page  8400.2 


Marine  Structural  Toughness  Data  Bank 


Material  A588  Pagessoo.i 


Description 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 

...  012.001.09E 

. . .  Welded  Joint 

.  3  in 

* 

.  OGC  -1 

Material  Name  . 

Other  Designation  . 

Form  . 

Composition  Type  . 

LotID  . 

.  A588 

.  Grade  A 

.  Plate 

.  Actual 

* 

ComposHion 

C  . 

.  0.18% 

Mn  . 

.  1.20  % 

P  . 

S  . 

.  0.02% 

Si  . 

Cr  . 

.  0.56% 

Ni  . 

Mo  . 

V  . 

Cu  . 

.  0.32% 

Cb  . 

Ti  . 

* 

B  . 

A1  . 

.  0.009% 

N  . 

« 

Other  Comoonents  . 

.  None  % 

* 

Producer  . 

.  US  Steel 

Year  Produced  . 

« 

Addl  Info  . 

.  None 

Source  . 

.  OGC 

Melting  Practice  . 

* 

Ingot  Position  . 

* 

Killing  Process  . 

* 

Process  Temperature  . 

« 

Process  Time  . 

* 

Rolling  Conditions  . 

* 

Final  Processing  . 

♦ 

Final  Temperature  . 

* 

Final  Time  . 

* 

Cold  Work  Strain  . 

* 

Aging  Temperature  _ 

* 

Aains  Time  . 

* 

Location  . 

* 

Weld 

Weld  Code  . 

. . .  012.001.09E 

Weld  Type  . 

.  NGESW 

Base  Metal  Thickness  . 

.  3  in 

Welding  Position  . 

.  Vertical 

Preheat  Temperature  . 

m 

Metal  Gap  . 

.  0.75  in 

Interpass  Temperature  . 

♦ 

Passes  . 

* 

Filler  Specification  . 

* 

Hller  Name  . 

.  TW8544 

Hller  Onton  Content  . 

.  0.03  % 

Hller  Metal  Size  . 

• 

Shielding  Gas  . 

* 

Voltage  . 

.  38  volts 

Amperage  . 

.  1300  amps 

Polarity  . 

* 

Travel  Speed  . 

Heatlnput^^  . 

.  1880  KJ^ 

Joint  Prqraradon  . 

_  No  Groove 

Number  of  Sides  . 

* 

Location  wrt  Weld  . 

llnuninHAZ 

Location  wrt  Surface  . . . 

..  Mid  thickness  not  toot 

Post-Weld  Heat  Temp  . 

• 

Post- Weld  Heat  Time  .. 

* 

Flux  Type  . 

« 

Hux  Name  . 

.  Hobart201 

Weld  Comoosition  ReDorted?  . . 

.  No 

(coniiiiued) 


Marine  Structural  Toughness  Data  Bank 


Material  A588 


(continued) 


Test  Type  .  Charpy  V  Impact 

Lateral  Expansion  .  • 

Did  Specimen  lecture?  .  Yes 

Standard  Method  .  * 


*  -Botrapond 


Marine  Structural  Toughness  Data  Bank 


Material  A588 

Page  8500.3 

bescription 

Material  Code  . 

.  012.001.09E 

Material  Name  . 

.  A588 

UNS  . 

* 

Otho-  Designation  . 

.  Grade  A 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  3  in  ' 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

LotDD  . 

* 

Reference  . 

.  OGC-1 

Material  A588 


Page  8500.4 


Description 

MaterialCode  . 

....  012.001.03E 

Material  Name  . 

.  A588 

UNS  . 

* 

Other  Designation  . 

.  Grade  A 

Type  . 

....  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  3  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

♦ 

Lot  H)  . 

* 

Reference  . 

.  OGC-1 

See  Page  8500.1 

1  rfn  in  fTn  r^m ;  1 

See  Page  8500.1 

^era 

Weld  Code  . 

. . . .  012.001.03E 

Weld  Type  . 

.  NGESW 

Base  Metal  Thickness  . 

.  3  in 

Welding  Position  . 

.  Vertical 

Preheat  Temperature  . 

* 

Metal  Gap  . 

.  0.75  in 

Interpass  Temperature  . 

* 

Passes  . 

* 

Filler  Specification  . 

* 

Filler  Name  . 

.  TW8544 

Hller  Cartmn  Content  . 

.  0.03  % 

Filler  Metal  Size  . 

♦ 

Shielding  Gas  . 

* 

Voltage  . 

.  38  volts 

Amperage  . 

.  1300  amps 

Polarity  . 

* 

Travel  Speed  . 

* 

Heat  Input/Pass  . 

.  1880KJ/in 

Joint  Preparation  . 

.  No  Groove 

Number  of  Sides  . 

* 

Location  wrt  Weld  . 

....  1mm  in  HA2 

Location  wrt  Surface  . . . . 

.  Mid  thickness  not  root 

Post- Weld  Heat  Temp  . 

* 

Post- Weld  Heat  Time  . . . 

* 

Flux  Type  . 

Flux  Name  . 

.  Hobart201 

Weld  Composition  Reoorted?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Chatpy  V  Impact 

Position  . 

* 

Specimen  Type  . 

.  FuU 

Lateral  Expansion  . 

* 

Shear  Ractiire  . 

m 

Did  Specimen  I^ture?  . 

.  Yes 

Did  Specimen  Split?  . 

.  No 

Standard  Method  . 

« 

Standi  Year  . 

* 

*  -  noticported 


Marine  Structural  Toughness  Data  Bank 


Material  A588  Page  esoo.s 


Description 

Material  Code  . 

.  012.001.03E 

Material  Name  . 

.  A588 

UNS  . 

* 

Other  Designation  . 

.  Grade  A 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

lliickness  . 

.  3  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

♦ 

Lot  ID  . 

* 

Refn^ce  . 

.  OGC-1 

Marine  Structural  Toughness  Data  Bank 


Material  A588 


Page  8600.1 


Description 

MaterialCode  . 

.  012.002.09A 

Material  Name  . 

.  A588 

UNS  . 

Other  Designation  . 

.  Grade  A 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  2.0  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

• 

Reference  . 

.  OGC-1 

Mn  . 

S  . 

Cr  . 

Mo  . 

Cu  . 

Ti  . 

A1  . 

Other  Comoonents 


0.02% 

0.56% 


0.32% 


0.009% 

None% 


Fabrication  History 

Heat  Treatment  . 

• 

Producer  . 

.  OrStMills 

Year  Produced  . 

* 

Addl  Info  . 

.  None 

Source  . 

.  OGC 

Melting  Practice  . 

• 

Ingot  Position  . 

* 

Killing  Process  . 

* 

Process  Temperature  . 

Process  Time  . 

• 

Rolling  Conditions  . 

• 

Hnal  Processing  . 

♦ 

Final  Temperature  . 

* 

Final  Time  . 

* 

Cold  Work  Strain  . 

« 

Aging  Temperature  .... 

• 

Asina  Time  . 

* 

Locadtm  . 

* 

weM 

WeldCode  . 

...  012.002.09A 

Weld  Type  . 

.  ESW 

Base  Metal  Thickness  . 

.  2.0  in 

Welding  Position  . 

.  Vertical 

Preheat  Temperature  . 

• 

Metal  Gap  . 

.  125  in 

Inteipass  Temperature  . 

• 

Passes  . 

• 

Filler  Specification  . 

Filler  Name  . 

.  LindeWS 

Filler  Cartron  Content  . 

.  0.09  % 

Filler  Metal  Size  . 

Shielding  Gas  . 

* 

Voltage  . 

.  42  volts 

Amperage  . 

.  600  amps 

Polarity  . 

* 

Travel  Speed  . 

* 

Heat  Inpui/Pass  . 

.  2540KJ/in 

Joint  Prqiaration  . 

. . . .  Smooth  Butt 

Number  of  Sides  . 

• 

Location  wit  Weld  . 

..  llmminHAZ 

Location wrt Surface  ... 

..  Mid  thickness  not  toot 

Post-Weld  Heat  Temp  . 

• 

Post- Weld  Heat  Time  . . 

• 

Hux  Type  . 

* 

Flux  Name  . 

.  Ifobart201 

Weld  Composition  Reported? 

.  No 

(condnaed) 


Marine  Structural  Toughness  Data  Bank 
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(continued) 


*  -  notrqxjrted 


•  Marine  Structural  Toughness  Data  Bank 
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Description 

Material  Code  . 

.  012.002.09A 

Material  Name  . 

.  A588 

UNS  . 

* 

Other  Designation  . 

.  Grade  A 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  2.0  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

« 

Lot  ID  . 

* 

Reference  . 

.  OUC-1 

Material  A588 


pt 

Material  Code  . 

UNS  . 

Type  . 

Thickiiess  . 

Composition  Positmn 
Reference  


012.002.03A 

* 


Welded  Joint 
.  2.0  in 


Matuial  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  8600.4 


.  AS88 
Gnufe  A 
Plate 

Actual 

* 


OGC-1 


eePase  8600.1 


IVn  r: 

Weld  Code  . 

....  012.002.03A 

Weld  Type  . 

.  ESW 

Base  Metal  Thickness  . 

.  2.0  in 

Welding  Position  . 

.  Vertical 

Rrdieat  Temperature  . 

Metal  Gap  . 

.  1.25  m 

Inteipass  Temperature  . 

* 

Passes  . 

* 

Hller  Specification  . 

* 

Filler  Name  . 

.  LindeWS 

Filler  Quhon  Content  . 

.  0.09  % 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

% 

Voltage  . 

.  42  volts 

Amperage  . 

.  600  amps 

Polarity  . 

* 

Travel  Speed  . 

Heat  InputA^  . 

.  2540KJ/in 

Joint  Preparation  . 

.  Smooth  Butt 

Number  of  Sides  . 

* 

Location  wrt  Weld  . 

ImminHAZ 

Location  wit  Surface  . . . . 

.  Mid  thickness  not  root 

Pbst-Weld  Heat  Temp  . 

* 

Post- Weld  Heat  Tune  . . . 

• 

Flux  Type  . 

♦ 

Flux  Name  . 

.  Hobart201 

Weld  Comnosition  Reooited  1  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Cbarpy  V  Impact 

Position  . 

* 

^KcimenType  . 

.  Full 

Lateral  Expansion  . 

• 

Shear  Fracture  . 

Did  Specimen  Fracture?  . 

.  y  -.s 

Did  Specimen  Sidit?  . 

.  No 

Standmd  Method  . 

• 

Standi  Year  . 

*•  not  reported 


Qiarpy  V  Energy  J 


Material  A588 
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Description 

Material  G)de  . 

.  012.002.03A 

Material  Name  . 

.  A588 

UNS  . 

* 

Other  Designation  . 

.  Grade  A 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thi'±ness  . 

.  2.0  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot©  . 

* 

Reference  . 

.  CX3C-1 

Material  A588 

Page  8700.1 

Description 

Material  Code  . 

.  012.002.09B 

Material  Name  . 

.  A588 

UNS  . 

* 

Other  Designation  . 

.  Grade  A 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  2.0  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

• 

Reference  . 

.  OGC-1 

1.20% 

0.02% 

0.56% 

* 

0.32% 

* 


0.009% 


m 

Producer  . 

.  OrStMills 

Year  Produced  . 

« 

Addlinfo  . 

.  None 

Source  . 

.  OGC 

Melting  Practice  . 

* 

Ingot  Position  . 

« 

Killing  Process  . 

* 

Process  Temperature  . 

Process  Time  . 

Rolling  Conditions  . 

♦ 

Final  Processing  . 

* 

Final  Temperature  . 

Final  Time  . 

* 

Cold  Work  Strain  . 

* 

Aging  Temperature  _ 

• 

Aains  Time  . 

« 

Location  . 

* 

Weld 

Weld  Code  . 

. . .  012.002.09B 

Weld  Type  . 

.  NGESW 

Base  Metal  Thickness  . 

.  2.0  in 

Welding  Position  . 

.  Vertical 

Preheat  Temperature  . 

* 

Metal  Gap  . 

.  0.75  in 

Inierpass  Temperature  . 

« 

Passes  . 

* 

HUer  Specification  . 

* 

Filler  Name  . 

.  LindeWS 

Filler  Carbon  Content  . 

.  0.09  % 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

* 

Voluge  . 

.  38  volts 

Amperage  . 

.  1000  amps 

Polarity  . 

* 

Travel  Speed  . . 

* 

Heat  Input/Pass  . 

.  1625  KJAm 

Joint  PrqMration  . 

....  No  Groove 

Number  of  Sides  . 

Location  wrt  Weld  . 

. .  1 1mm  in  HAZ 

Location  wrt  Surface  . . . 

. .  Mid  diickness  not  root 

Post-Weld  Heat  Temp  . 

* 

Post- Weld  Heat  Tune  . . 

* 

Flux  Type  . 

* 

Flux  Name  . 

.  Hobart201 

Weld  Comoosition  Retmtted?  . . 

.  No 

*  -ootrqMned 


(condnned) 


Marine  Structural  Toughness  Data  Bank 


Material  A588 
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Charpy  V  Energy  J 


Material  A588 


pt 

MaterialCode  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Refoence  . 


012.002.03B 


Welded  Joint 
.  2.0  in 


Material  Name  . . 
Other  Designation 

Fonn  . 

Composition  Type 
Lot  ID  . 


Page  8700.4 


.  AS88 
Grade  A 
Plate 
Actual 


OGC-1 


iiinsisaHiiiiEEn 


eePaae 


eePaee 


Weld  Code  . 

Base  Metal  Thickness  . 

Preheat  Temperature  . 

Interpass  Temperature  . 

Filler  Specification  . 

Filler  Carbon  Content  . 

Shielding  Gas  . 

Amperage  . 

Travel  Speed  . 

Joint  Pr^Miation  . 

Location  wrt  Weld  . 

Post- Weld  Heat  Temp  . 

Flux  Type  . 

Weld  Comnosition  Reooited? 


012.00103B 
_  2.0  in 


WcldType  .... 
Welding  Position 
Metal  Gap  . 


NGESW 
Vertical 
.  0.75  in 


0.09% 


1000  amps 


No  Groove 
1mm  in  HAZ 


Hller  Name  . 

Filler  Metal  Size  . . . . 

Voltage  . 

Polarity  . 

Heat  Input/Pass  .... 
Number  of  Sides  . . . 
Location  wrt  Surface 
Post- Weld  Heat  Tune 
Flux  Name  . 


LindeWS 


38  volts 


1625  KJAm 


Mid  thickness  not  root 


Hobart201 


operty  Measurwnerrts 

Test  Type  . 

Specimen  Type  . 

Shear  Fracture  . 

Did  Specimen  Split?  . 

Standiud  Year  . 


Chaipy  V  Impact 
.  Full 


Position  . 

Lateral  Expansion  .... 
Did  Specimen  Fracture? 
Standard  Method  . 


Marine  Structural  Toughness  Data  Bank 


Material  A588  Page87oo.5 


Description 

MaterialCode  . 

.  012.002.03B 

Material  Name  . 

.  A588 

UNS  . 

* 

Other  Designation  . 

.  GradeA 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  2.0  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ri)  . 

* 

Reference  . 

.  OGC-1 

Marine  Structural  Toughness  Data  Bank 


Material  A588  pagessoo.i 


DMcription 

MjtterialCode  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 

...  012.002.09C 

« 

. . .  Welded  Joint 

.  2.0  in 

* 

.  OGC-1 

Material  Name  . 

Other  Designation  . 

Form  . 

Composition  Type  . 

LotH)  . 

.  A588 

.  GradeA 

.  Plate 

.  Actual 

* 

.  0.18% 

Mn  . 

.  1.20% 

p  . 

S  . 

.  0.02% 

Si  . 

.  0.37  % 

Cr  . 

.  056% 

Ni  . 

.  0.16% 

Mo  . 

« 

V  . 

* 

Cu  . 

.  032% 

Cb  . 

* 

Ti  . 

B  . 

* 

A1  . 

.  0.009% 

N  . 

* 

Other  Comoonents  . 

.  None  % 

Fatxication  History 

Ifeat  Treatment  . 

« 

Producer  . 

.  OrStMiDs 

Year  Produced  . 

« 

Addlinfo  . 

.  None 

Source  . 

.  cxx: 

Melting  Practice  . 

* 

Ingot  Position  . 

Killing  Process  . 

* 

Process  Temperature  . . 

* 

ProcessTIme  . 

• 

Rolling  Conditions  . 

* 

Fmal  Processing  . 

* 

Innal  Temperature  . 

• 

HnalTime  . 

• 

Cold  Wofk  Stiain  . 

« 

Aging  Temperature  .... 

* 

Azins  Tune  . 

* 

Location  . 

• 

Wdd 

WeldCode  . 

...  012.002.09C 

Weld  Type  . 

.  NGESW 

Base  Metal  Thklcness  . 

.  2.0  in 

Welding  Position  . 

.  Vertical 

ftefaeatTempeiature  . 

* 

Metal  Gap  . 

.  0.75  in 

IniBipass  Temperature  . 

• 

Passes  . 

• 

FiOer  Specification  . 

* 

Filler  Name  . 

.  TW8544 

Finer  Carbon  Content  . 

.  0J)3  % 

Filler  Metal  Size  . 

SiieldingGas  . 

« 

Voltage  . 

.  38  volts 

Amperage  . 

.  800  amps 

Polarity  . 

• 

Tkavel  Speed  . 

* 

Heatli^t^Pass  . 

.  1600KJ/in 

Joint  PrqNuation  . 

....  No  Groove 

Number  of  Sides  . 

• 

Location  wrt  Weld  . 

..  llmminHAZ 

Location  wrt  Surface  ... 

..  hfiddiicknett  not  root 

Post-Weld  Heat  Temp  . 

♦ 

Post-Weld  Heat  Time  .. 

• 

FluxType  . 

• 

Flux  Name  . 

.  Hobart201 

Weld  Comnosition  Reooited?  . . 

.  No 

^  -  QOmpQftKl 


(contiaiied) 


Material  A588 

(continuetO 

Page  8800.2 

Property  MMSurements 

Test  Type  . 

.  Chaipy  V  Impact 

Specimen  Type  . 

.  Full 

Lateral  Expansion  . 

Shear  Fracture  . 

Did  Specimen  Fiacture?  . 

.  Yes 

Did  Specimen  Split?  . 

.  No 

Standard  Method  . 

* 

Standard  Year  . 

* 

Position 


-100 

6:0 

-100 

9.0 

-100 

4.5 

-60 

6.6 

-60 

6.7 

-60 

8.2 

-60 

92 

-30 

21.0 

-30 

22.0 

-30 

35.0 

-30 

8.0 

0 

29.0 

0 

34.0 

0 

2A5 

0 

38.0 

32 

49.0 

32 

37.0 

32 

44.0 

50 

50.0 

SO 

77.0 

50 

23.0 

SO 

25.0 

68 

77.0 

68 

45.0 

68 

48.0 

100 

72.0 

100 

82.0 

100 

71.0 

150 

74.0 

ISO 

88.0 

150 

80.0 

150 

90.0 

Marine  Structural  Toughness  Data  Bank 
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Desci1|Miori 

Matoial  Code  .  012.(X)2.09C  Material  Name  . . 

UNS  .  *  Other  Designation 

Type  .  Welded  Joint  Form  . 

Thickness  .  2.0  in  Composition  Type 

Composition  Position  . *  •  Lot  ID  . . 

Reference  .  OGC-1 _ 


Material  A588 


Page  8800.4 


pt 

MaterialG)dc  . 

XJNS  . 

Type  . 

Thickness  . 

G)inposition  Position 
Reference  . 


012.002.03C 

* 


Welded  Joint 

.  2.0  in 

« 

....  ocx:-i 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


.  A588 
Grade  A 
Plate 

Actual 

• 


iKsnnsmHn 


SeePaae  8800.1 


ee  Page  8800.1 


Weld 

Weld  Code  . 

. . . .  012.002.03C 

Weld  Type  . 

.  NGESW 

Base  Metal  Thickness  . 

.  2.0  in 

Welding  Position  . 

.  Vertical 

Preheat  Temperature  . 

* 

Metal  Gap  . 

.  0.75 ini 

Interpass  Temperature  . 

* 

Passes  . 

* 

Filler  Specification  . 

Filler  Name  . 

.  TW8544 

Filler  Carbon  Content  . 

.  0.03  % 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

* 

Voltage  . 

.  38  volts 

Amperage  . 

.  800  amps 

Polarity  . 

* 

Travel  Speed  . 

* 

Heat  Input/Pass  . 

.  1600KJ/in 

Joint  Prqnration  . 

.  No  Groove 

Number  of  Sides  . 

* 

Location  wrt  Weld  . 

....  1mm  in  HAZ 

Location  wrt  Surface  . . . . 

.  Mid  thickness  not  root 

Post- Weld  Heat  Temp  . 

* 

Post- Weld  Heat  Time  . . . 

• 

Flux  Type  . 

m 

Hux  Name  . 

.  Hobart201 

Weld  Comnosition  ReDoited?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

* 

Specimen  Type  . 

.  Full 

Lateral  Expansion  . 

« 

Shear  Fracture  . 

Did  Specimen  Fracture?  . 

.  Yes 

Did  Specimen  Split?  . 

. .  No 

Standard  Method  . 

• 

Standard  Year  . 

* 

*- not  reported 


Charpy  V  Energy  J 


Material  A588 

Page  8800.5 

description 

Material  Code  . 

.  012.002.03C 

Material  Name  . 

.  A588 

UNS  . 

Other  Designation  . 

.  Grade  A 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  2.0  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lotib  . 

* 

Reference  . 

.  OGC-l 

pt 

MaterialCode  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


012.002.01 


Wrought  Metal 
.  2.0  in 

* 

.  OGC  -1 


Material  Name  . . 
Other  Designation 

Fbrm  . 

Composition  Type 
Lot  ID  . 


.  A588 
Grade  A 
Plate 

Actual 

* 


Mn  . 

S  . 

Cr  . 

Mo  . 

Cu  . 

Ti  . 

A1  . 

Other  Comnonents 


120% 

0.02% 

0J6% 


032% 


0.009% 

None% 


lilissiiarcMErj 


Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Fitul  Temperature  . 

Cold  Work  Strain  . 

Time  . 


operty  Measurements 

Test  Type  . . 

Specimen  Type  . 

Shear  Fracture  . 

Did  Specimen  Split?  . 

Standard  Year  . 


Producer  . 

Addl  Info  . 

Melting  Practice  . . 
Killing  Process  . . . 

ProcessTime  _ 

Hnal  Processing  . . 

Hnal  Time  . 

Aging  Temperature 
Location  . 


OrStMills 
. . .  None 


Charpy  V  Ii.'<paci 
.  FuU 

* 


Position  . 

Lateral  Expansion  .... 
Did  Specimen  Racture? 
Standard  Method  . 


*  -notreponed 


Charpy  V  Energy  J 


Material  A588 


Page  8900.2 


Marine  Structural  Toughness  Data  Bank 


Material  A588 


Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


012.003.01 

* 


Wrought  Metal 
.  3  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
LotID  . 


Plate 

Actual 

D6274-4 


Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Final  Temperature  . 

Cold  Work  Strain  . 

AginffTime  . 


roperty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Lxngth  . 

Tensile  Strength  Offset  . . . 

Tensile  Modulus  . 

S’andard  Yca»  . 


Oneni 


....  N 

.  1980 

Lukens 

* 


Producer  . 

Addlinfo  . 

Melting  Practice  . . 
Killing  Process  . . . 

Process  Time  _ 

Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Lukens 

* 


. . .  Tensile 
Cylindrical 
. ...  1.0  in 

• 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Uniform  Elongation 
Standard  Method  . . 


.  1/2T 

0.2S2in 

* 


Test  Temp 
degF 


*  -notTcpocfed 


*  -not reported 


(continued) 
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*  -aotfeponad 


(continned) 


Marine  Structural  Toughness  Data  Bank 
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*  -not Ironed 


Material  A588 
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Description 

MaterialCode  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Refeience  . 

.  012.003.01 

m 

Wrought  Metal 
.  3  in 

« 

.  1211 

Material  Name  . 

Other  Designatkm  . 

Form  . 

Composition  Type  . 

LotID  . 

.  A588 

* 

.  Plate 

.  Actual 

.  D6274-4 

— 1  iiilM—— — 

1  i^n  7m  I ! 

mm  '"'^1 

Property  Measurements 

TestType  . 

. . .  Dynamic  Tear 

Position  . 

.  1/2T 

Specimen  Type  . 

. . .  Dynamic  Tear 

Notch  Preparation  . 

.  Pressed 

Specimen  Thidmess  . 

.  0.625  in 

Loading  Slate  . 

* 

Standard  Method  . 

♦ 

Standard  Year  . 

Oikn 

Test  Temp 
degF 

DT  Energy 
ft-lb 

Frac  Apear  1 
% 

L-T  0 

-50 

35 

10 

L-T  0 

-25 

70 

22 

L-T  0 

0 

155 

34 

L  -T  0 

15 

335 

58 

L-T  0 

25 

370 

59 

L-T  0 

40 

600 

69 

L-T  0 

50 

960 

100 

L-T  0 

75 

940 

100 

L-T  0 

100 

975 

100 

L  -T  0 

125 

950 

100 

L-S  * 

-75 

15 

2 

L-S  ^ 

-50 

30 

10 

L-S  ^ 

-25 

80 

26 

L-S  ^ 

0 

190 

30 

L-S  * 

15 

510 

53 

L-S  * 

20 

2090 

100 

L-S  * 

25 

1150 

67 

L-S  • 

35 

2095 

100 

L-S  ^ 

50 

2090 

100 

L-S  ^ 

75 

2095 

100 

T-L  X 

-50 

35 

14 

T-L  X 

-25 

65 

25 

T-L  X 

0 

110 

36 

T-L  X 

15 

175 

54 

T-L  X 

25 

270 

73 

T-L  X 

50 

290 

74 

T-L  X 

75 

415 

100 

T-L  X 

100 

425 

100 

T-L  X 

125 

400 

100 

T-L  X 

150 

400 

100 

T-S  ° 

-50 

25 

10 

T-S  a 

-25 

55 

25 

T-S  a 

0 

150 

43 

T-S  a 

25 

260 

63 

*  SOtlCpQftBd 


(comiliaed) 


Marine  Structural  Toughness  Data 
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(continued) _ _ _ 


Orien 

Test  Temp 
degF 

DT  Energy 
ft-lb 

Frac  Apear 
% 

T-S  ° 

40 

470 

77 

T-S  D 

50 

655 

95 

T-S  ° 

75 

770 

100 

T-S  a 

100 

715 

100 

T-S  ° 

125 

700 

100 

T-S  a 

150 

645 

100 

*  •notreportBd 


Dynamic  Tear  Energy  J 


Material  A588 


Description 

Matoial  Code  . 

.  012.003.01 

Material  Name  . 

.  A588 

UNS  . 

* 

Other  Designation  . 

* 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  3  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

.  D6274-4 

Reference  . 

.  1211 

3200.0 


2400.0 


1600.0 


Material  A588 


scription 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 


mposition 

C  . 

P  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


abricatton  History 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position . 

Process  Tempcrati'  -  ... 

Rolling  Conditiori  . 

Final  TemperikUre  . 

Cold  Work  Strain  . 

Affine  '’^ime  . 


roparty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  ... 

Tensile  Modulus  . 

Sundard  Year  . 


Page  9100.1 


012.004.01 


Wrought  Metal 
.  3  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Plate 

Actual 

D6274-4 


0.15% 

Mn  . 

.  1.11% 

0.011  % 

S  . 

.  0.003% 

0.46% 

Cr  . 

.  0.59% 

0.19% 

Mo  . 

.  0.048  % 

0.081  % 

Cu  . 

.  0.29% 

* 

Ti  . 

* 

* 

A1  . 

.  0.03  % 

* 

Other  Components  . 

.  None  % 

. ...  N 

.  1980 
Lukens 


Producer  . 

Addlinfo  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Lukens 

* 


. .  Tensile 
Cylindrical 

.  1  in 

* 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Uniform  Elongation 
Standard  Method  . . 


.  1/2T 

0.252  in 

* 


•  -  not  reported 


Marine  Structural  Toughness  Data  Bank 
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Page  9i  00.2 


Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


on 


. .  012.004.01 

Wrought  Metal 
.  3  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Plate 

Actual 

D6274-4 


See  Page  9100.1 


See  Pace  9100.1 


roperty  Measurements 

Test  Type  . 

Specimen  Type  . 

Crack  Length  . 

Loading  Rate  . 

KIc  . 

Reason  for  Invalid  . 

KJc  . 

Curve  Shape  . 

Standard  Year  . 


Oricn  Test  Temp 

degF 


Fracture  Toughness 
.  Compact 


Position  . 

Specimen  Thickness 

Loading  Type  . 

KQ  . 

Valid  KIc?  . 

JIc  . 

Jlcpr  . 

Standard  Method  . . 


Per  Standard 
.  E813 


JI 

in-lbAn2 


Jmax 

in-lb/in2 


Tear  Mod 
in-lb/in**2 


75 

0.0171 

72 

0.0118 

75 

0.0131 

0.0196 

0.0220 


*  -  not  rqwrted 


Material  A588  Page  91 00.3 


Description 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 

.  012.004.01  Material  Name  . 

.  *  Other  Designation  . . 

....  Wrought  Metal  Form  . 

.  3  in  Composition  Type  . . 

.  *  LotlD  . 

.  1211 

. . .  A588 

* 

. . . .  Plate 
Actual 
D62744 

See  Paee  9100.1 

I'l  :iR7:Tr^™i 

See  Page  9100.1 

Property  Measurements 

,  Test  Type 

. . .  Charpy  V  Impact  Position  . 

. . . .  1/2T 

Specimen  Type  . 

Full  Did  Specimen  Fracture?  . 

* 

Did  Specimen  Split?  . 

*  Standard  Method  . . . 

Standard  Year  . 

* 

Oricn 

Test  Temp 

CVN  Energy 

Lat  Expans 

Shear 

degF 

ft-lb 

mils 

% 

L-T  0 

-160 

6 

5 

0 

L-T  0 

-140 

12 

9 

3 

L-T  0 

-120 

63 

51 

12 

L-T  0 

-100 

90 

76 

25 

L-T  0 

-80 

95 

81 

25 

L-T  0 

-60 

98 

80 

35 

L-T  0 

-50 

107 

86 

37 

L-T  0 

-40 

137 

100 

56 

L-T  0 

-20 

130 

96 

50 

L-T  0 

0 

184 

89 

79 

L-T  0 

10 

203 

89 

100 

L-T  0 

20 

104 

77 

47 

L-T  0 

40 

185 

95 

100 

L-T  0 

60 

229 

92 

100 

L-T  0 

75 

175 

92 

100 

L-T  0 

100 

239 

93 

100 

L-S  ^ 

-160 

5 

1 

0 

L-S  ^ 

-140 

54 

44 

8 

L-S  ^ 

-130 

63 

52 

12 

L-S  * 

-100 

60 

50 

10 

L-S  ‘ 

0 

00 

1 

50 

40 

14 

L-S  * 

-60 

78 

66 

25 

L-S  * 

-40 

111 

86 

37 

L-S  ^ 

-20 

118 

90 

39 

L-S  * 

0 

119 

91 

55 

L-S  ^ 

20 

145 

89 

66 

L-S  ‘ 

40 

144 

83 

72 

L-S  ^ 

60 

167 

87 

90 

L-S  * 

75 

216 

88 

100 

L-S  ^ 

100 

226 

79 

100 

L-S  * 

120 

190 

91 

100 

L-S  ^ 

140 

223 

72 

100 

T-L  X 

-160 

9 

6 

0 

T-L  > 

-140 

57 

46 

12 

-  not  reported 


(continued) 


Marine  Structural  Toughness  Data  Bank 


al  A588 


Orien 

Test  Temp 
degF 

CVN  Energy 
ft-lb 

Lat  Expans 
mils 

T-L  X 

-100 

54 

48 

12 

T-L  X 

-80 

68 

58 

20 

T-L  x 

-60 

66 

56 

20 

T-L  X 

-40 

74 

60 

25 

T-L  X 

-20 

81 

66 

31 

T-L  X 

0 

93 

76 

43 

T-L  X 

20 

105 

82 

47 

T-L  X 

40 

101 

75 

T-L  X 

60 

130 

89 

77 

T-L  X 

75 

144 

92 

100 

T-L  X 

100 

145 

92 

87 

T-L  X 

120 

155 

93 

100 

T-L  X 

140 

157 

90 

100 

T-S  ° 

-160 

17 

14 

3 

T-S  ° 

-140 

18 

14 

6 

T-S  ° 

-120 

37 

31 

10 

T-S  n 

-100 

73 

60 

17 

T-S  a 

-80 

39 

32 

15 

T-S  ° 

-60 

71 

60 

23 

T-S  o 

-40 

61 

51 

25 

T-S  ° 

-20 

82 

64 

35 

T-S  ° 

0 

74 

58 

36 

T-S  ° 

20 

106 

80 

57 

T-S  o 

40 

122 

81 

75 

T-S  □ 

60 

145 

85 

100 

T-S  D 

75 

139 

88 

82 

T-S  a 

100 

151 

85 

100 

T-S  a 

120 

139 

86 

100 

T-S 

140 

142 

85 

100 

S-L  + 

-100 

4 

2 

0 

S-L  + 

-80 

22 

19 

11 

S-L  + 

-60 

33 

29 

17 

S-L  + 

-40 

32 

29 

21 

S-L  + 

-20 

70 

59 

35 

S-L  + 

-10 

57 

49 

33 

S-L  ♦ 

0 

30 

33 

S-L  + 

20 

61 

53 

45 

S-L  + 

40 

79 

65 

52 

S-L  + 

60 

86 

71 

74 

S-L  + 

75 

102 

77 

81 

S-L  + 

100 

99 

74 

90 

S-L  + 

120 

no 

82 

100 

S-L  + 

140 

88 

77 

100 

S-L  + 

160 

121 

88 

100 

S-L  + 

180 

119 

80 

100 

S-T  o 

-140 

4 

1 

0 

S-T  o 

-100 

24 

19 

70 

Material  A588 
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Description 

Material  Code  . 

.  012.004.01 

Material  Name  . 

.  A588 

UNS  . 

* 

Other  Designation  . 

* 

Type  . 

.  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  3  in 

Composition  Type  . 

.  Actual 

Composition  Pos'lion  . 

Lot  ID  . 

.  D6274-4 

Reference  . 

.  1211 

Marine  Structural  Toughness  Data  Bank 


Material  A588 

Page  9100.7 

Description 

Material  Code  . 

.  012.004.01 

Material  Name  . 

.  A588 

UNS  . 

Other  Designation  . 

« 

Type  . 

Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  3  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

.  D62744 

Reference  . 

.  1211 

See  PaEe  9100.1 

See  Page  9100.1 

Property  Measurements 

Test  Type  . 

. . .  Dynamic  Tear 

Position  . 

.  1/2T 

Specimen  Type  . 

. . .  Dynamic  Tear 

Notch  Prq)aration  . 

.  Pressed 

Specimen  Thickness  . 

.  0.625  in 

Loading  Rate  . 

Standard  Method  . 

* 

Standard  Year  . 

* 

Orien 

Test  Temp 
degF 

DT  Energy 
ft-lb 

Rrac  Apear 
% 

L-T  o 

-50 

55 

17 

L-T  o 

-25 

120 

23 

L-T  o 

0 

280 

29 

L-T  o 

25 

300 

34 

L-T  o 

40 

675 

47 

L-T  o 

50 

890 

71 

L-T  o 

75 

1115 

79 

L-T  o 

100 

1380 

100 

L-T  o 

125 

1320 

100 

L-T  o 

150 

1420 

100 

L-S  ^ 

-50 

40 

14 

L-S  * 

-25 

90 

20 

L-S  * 

0 

260 

34 

L-S  ‘ 

25 

630 

45 

L-S  ^ 

40 

700 

43 

L-S  ^ 

50 

750 

53 

L-S  * 

60 

1790 

100 

L-S  * 

75 

1700 

100 

L-S  ^ 

100 

1730 

100 

L-S  ‘ 

125 

1490 

100 

T-L  X 

-50 

35 

9 

T-L  X 

-25 

100 

17 

T-L  X 

0 

300 

31 

T-L  X 

25 

380 

35 

T-L  X 

50 

560 

42 

T-L  X 

75 

720 

65 

T-L  X 

100 

920 

85 

T-L  X 

125 

1000 

100 

T-L  X 

150 

1030 

100 

T-L  X 

175 

1005 

100 

T-S  a 

-50 

30 

13 

T-S  ° 

-25 

95 

19 

T-S  ° 

0 

200 

32 

T-S  D 

25 

550 

33 

*  -  notrqMTled 


(contiiiiied) 


Material  A588 

(continued) 


Orien 

Test  Temp 
degF 

DT  Energy 
ft-lb 

Frac  Apear 
% 

T-S  ° 

50 

795 

54 

T-S  a 

75 

885 

85 

T-S  ° 

100 

1255 

100 

T-S  a 

125 

1215 

100 

T-S  a 

150 

1200 

100 

Page  9i  00.8 


•  -  not  reponed 
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Description 

Mtterial  Code  . 

.  012.004.01 

Material  Name  . 

.  A588 

UNS  . 

Other  Designation  . 

* 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Hiickness  . 

.  3  in 

Composition  Type  . 

.  Actual 

Cotnposkion  Position  . 

♦ 

Lot  ID  . 

.  D62744 

Reference  . 

.  1211 

Material  A588  GrA 

Page  9200.1 

Description 

MaterialCode  . 

...  012.005.010A 

Material  Name  . 

.  A588  GrA 

UNS  . 

* 

Other  Designation  . 

« 

Type  . 

Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  DD  . 

* 

Reference  . 

. . . .  KC»iKUL-l 

pos 

c  . 

p  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


tion  History 

Heat  'neatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Final  Temperature  .... _ 

Cold  Work  Strain  . 

Hme  . . 


ramsnts 

TestType  . 

Orient^n  . 

Specimen  Thickness  . 

Ludirtg  Rate  . 

Uniform  Elongation  . 

Standard  Method  . 


.  0.200% 
0.007% 
0.460% 
0.200% 
.  0.087% 

<0.005% 

* 

0.007% 


Mn  . 

S  . 

Cr  . 

Mo  . 

Cu  . 

Ti  . 

A1  . 

Other  Comoon^ts 


1.000% 
0.026% 
0.610  % 
0.030% 

0330% 

* 

0.024% 


US  Steel 

* 


Producer  . 

Addlinfo  . 

Melting  Practice  . . 
Killing  I^ocess  . . . 

Process  Time  _ 

Hnal  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


US  Steel 

* 


TensQe 

* 


0357  in 

* 


Position  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  O^t 

Tensile  Modulus  . 

Standard  Year  . 


. . . .  1/4T 

Cylindrical 
. . . .  1.4  in 

...  0.2  % 

* 


Room 


Elongation 

% 


.1 


^  -  notreporlBd 


Material  A588  GrA 
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Description 

MaterialCode  . 

. .  012.005.09AA 

Material  Name  . 

.  A588  GrA 

UNS  . 

Other  Designation  . 

• 

Type  . 

....  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

« 

Lot  ro  . 

* 

Referaice  . 

....  K(»nCUL-l 

See  Pase  9200.1 

■■■■■■■■■ 

See  Pase  9200.1 

"waa 

Weld  Code  . 

...  012.005.09AA 

Weld  Type  . 

.  SMA 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

neheat  Temperature  . 

.  SOdegF 

Metal  Gap  . 

.  Oin 

biieipass  Temperature  . 

.  330degF 

Passes  . 

.  19 

Hller  Specification  . 

.  E8018C-2 

Hller  Name  . 

* 

Filler  Carton  Content  . 

* 

Hller  Metal  Size  . 

0 

Shielding  Gas  . 

0 

Voltage  . 

0 

Amperage  . 

0 

Polarity  . 

0 

Travel  Speed  . 

0 

Heat  Input/Pass  . 

.  34  KJ/in 

Jmnt  Preparation  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

...  llmminHAZ 

Location  wrt  Surface  .... 

.  Mid  thickness  at  root 

Post'Weld  Heat  Temp  . 

* 

Post-Weld  Heat  Time  _ 

• 

Flux  Type  . 

0 

Hux  Name  . 

0 

Weld  Comnosition  Renorted?  . 

.  No 

Property  Measurements 
TestType  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  FuU 

Did  Specimen  Fmcture?  . . 

.  Assumed 

EKd  Specimen  Split?  . 

• 

Somdaid  Method  . 

• 

StandardYear  . 

0 

fK<] 


K»1 


*  -KMnportad 


CSiarpy  V  Energy  J 


Material  A588  GrA 

Page  9200.3 

Description 

Material  Code  . 

. .  012.005.09AA 

Material  Name  . 

.  A588  GrA 

UNS  . 

* 

Other  Designation  . 

* 

Type  . 

....  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

« 

Lot  ID  . 

* 

Rrference  . 

. . . .  K(»nCUL-l 

Material  A588  GrA 


p« 

MaterialCode  . 

UNS  . 

Type  . 

Thickness  . 

Qniqnsition  Position 
Reference  . . . . 


012.(X)5.02AA 


Welded  Joint 
.  1  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
LotID  . 


Page  9200.4 


AS88GrA 


Plate 

Actual 


K(»«rjL-l 


iiilinHsiaiiiMEn 


See  Paae  9200.1 


.1 


Weld  Code  . 

Base  Metal  Thickness  . 

Pidteat  Temperature  . 

Inteipass  Temperatme  . 

Hller  Specification  . 

Hller  ciffbon  Content  . 

Shielding  Gas  . . 

Amperage  . 

TIravel  Speed  . 

Joint  Preparation  . 

Location  wrt  Weld  . 

Post'Weld  Heat  Temp  . 

Flux  Type  . 

Weld  exposition  Reported? 


012.00S.02AA 

.  1  in 

....  SOdegF 
.  .  330degF 
.  . .  E8018C-2 


K-Groove , 
Fusion  line 


Weld  Type  . 

Welding  Position  . . . 

Metal  Gap  . 

Passes  . 

Filler  Name  . 

Filler  Metal  Size  . . . . 

Voltage  . 

Polarity  . 

HeatInputA*ass  .... 
Numbn  of  Sides  ... 
Location  wrt  Surface 
Post- Weld  Heat  Hme 
Flux  Name  . 


.  34KJ/in 

.  2 

Mid  thickness  at  root 


rements 

TestType  . 

Specimen  Type  . 

EM  Specimen  Split?  . 

Standard  Year  . . 


Charpy  V  Impact 
.  FuU 


Position  . 

Did  Specimen  Fracture? 
Standud  Method  . 


. .  3/4T 
Assumed 


*  -aotiapaned 


Chaipy  V  Energy  J 


Page  9200.5 


Material  A588  GrA 


Description 

MaterialCode  . 

.  012.005.02AA 

Material  Name  . 

.  A588  GrA 

UNS  . 

* 

Other  Designation  . 

* 

Type  . 

.  Welded  Joint 

Fbrm  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

G>iiiposition  Position  . 

* 

Lot  ID  . 

* 

Reference  . 

.  KONKUL-1 

Material  A588  GrA 


Page  9200.6 


Description 

MaterialCode  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 

.  .  012.005.09AS1 

* 

.  Welded  Joint 

.  1  in 

.  K(»4KUL-1 . 

Material  Name  . 

Other  Designation  . 

Form  . 

Composition  Type  . 

Lot  ID  . 

.  A588  GrA 
* 

.  Plate 

....  Actual 

* 

See  Paee  9200.1 

See  Paee  9200.1 

Weld  Code 

. ..  012.005.09AS1 

Weld  Type  . 

.  SMA 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Preheat  Temperature  . 

.  SOdegF 

Metal  Gap  . 

.  Oin 

Inteipass  Temperature  . 

.  330  degF 

Passes  . 

.  19 

Filler  Specification  . 

.  E8018C-2 

Filler  Name  . 

• 

Hller  Qffbon  Content  . 

* 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

Voltage  . 

* 

Amperage 

* 

Polarity  . 

* 

Travel  Speed  . 

Heat  Input/Pass  . 

...  34  KJfin 

Joint  PrqMration  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

. . . .  11mm  in  HAZ 

Location  wrt  Surface  . . . 

. ..  Mid  thickness  at  root 

Post- Weld  Heat  Temp  . 

.  1100  degF 

Post- Weld  Heat  Time  . . 

.  Ihr 

Flux  Type 

RuxName  . 

* 

Weld  Comoosition  Reported? 

.  No 

I  Property  Measurements 

Test  Type 

. .  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  FuU 

Did  Specimen  Fracture? 

. . .  Assumed 

IM  Spedmen  Split?  . 

Standard  Method  . 

Standard  Ye 

ar  . 

Orien 

HdSHI 

IH 

ITTo 

-150 

10 

8 

10 

L-T  o 

-150 

15 

9 

10 

L-T  o 

-125 

14 

15 

20 

L-T  o 

-100 

23 

21 

40 

L-T  o 

-100 

29 

25 

40 

L-T  o 

-75 

25 

24 

40 

L-T  o 

-75 

32 

28 

45 

L-T  o 

-50 

30 

41 

40 

L-T  o 

-50 

45 

35 

50 

L-T  o 

65 

56 

70 

L-T  o 

0 

68 

56 

70 

L-T  o 

75 

74 

65 

98 

L-T  o 

75 

76 

72 

98 

L-T  o 

125 

72 

70 

98 

L-T  o 

125 

86 

82 

98 

Qiaipy  V  Energy  J 


Material  A588  GrA 
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Pt 

MaterulGxfe  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


012.005.02AS1 

* 


Welded  Joint 
.  1  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A588  GrA 

. . .  Plate 
Actual 

* 


KONKUL-1 


iifisnsniiHD 


See  Page  9200.1 


Weld  Code  . 

..  012.005.02AS1 

Weld  Type  . 

.  SMA 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Preheat  Temperature  . 

.  SOdegF 

Metal  Gap  . 

.  Oin 

Inieipass  Temperature  . 

.  330degF 

Passes  . 

.  19 

Hller  Specification  . 

.  E8018C-2 

Filler  Name  . 

* 

Hller  Oubon  Content  . 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

* 

Voltage  . 

* 

Amperage  . 

* 

Polarity  . 

* 

Travel  Speed  . 

Heat  Input/Pass  . 

.  34  KJ/in 

Joint  Prqnration  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wrt  Surface  _ 

. .  Mid  thickness  at  root 

Post- Weld  Heat  Temp  . 

.  1100  degF 

Post- Weld  Heat  Time  _ 

.  Ihr 

Flux  Type  . 

Flux  Name  . 

*  ; 

Weld  Composition  Reported?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  FuU 

Did  Specimen  Fracture?  . . 

.  Assumed 

Did  Specimen  Split?  . 

* 

Standmd  Method  . 

• 

Standi  Year  . 

* 

Marine  Structural  Toughness  Data  Bank 
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Description 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


012.005.02AS1 


Welded  Joint 
.  1  in 


KONKUL-1 


Material  Name  . . 
Otho-  Designation 

I'orm  . 

Composition 
Lot  ID  . 


ASS'*  GrA 


Plate 

Actual 


Material  A588  GrA 


Page  9200.10 


bescriptlon 

MaterialGxfe  . 

UNS  . 

Type  . 

Thickness  . 

Q)inposition  Position  . 

Reference  . 

..  012.005.09AS2 

* 

....  Welded  Joint 
.  1  in 

* 

. . . .  KC»4KUL-1 

Material  Name  . 

Other  Designation  . 

Form  . 

Composition  Type  . 

Lot  ff)  . 

.  AS88  GrA 

• 

.  Plate 

....  Actual 

* 

See  Paue  9200.1 

1  ^  r:? 'TTi  rrm :  I 

See  Paee  9200.1 

WeWCodc  . 

..  012.005.09AS2 

Weld  Type  . 

.  SMA 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Preheat  Tempoature  . 

.  SOdegF 

Metal  Gap  . 

.  Oin 

inteipass  Temperatine  . 

.  330  degF 

Passes  . 

.  19 

HUer  Specification  . 

.  E8018C-2 

Filler  Name  . 

* 

RUer  Carbon  Content  . 

« 

Filler  Metal  Size  . 

Shielding  Gas  . 

Voltage  . 

• 

Amperage  . 

* 

Polarity  . 

* 

Travel  Speed  . 

Heat  Tnput/Pass  . 

...  34  KJrin 

Joint  Prqnration  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wit  Weld  . 

...  llmminHAZ 

Location  wit  Surface  . . . 

. .  Mid  thickness  at  root 

Post-Weld  Heat  Temp  . 

.  llOOdegF 

Post- Weld  Heat  Time  . . . 

.  5hr 

Flux  Type  . 

« 

Flux  Name  . 

* 

Weld  Comoosition  Rerorted?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  Full 

Did  Specimen  Fracture? 

. . .  Assumed 

Ehd  Specimen  Si^?  . 

♦ 

Standi  Method  . 

* 

Standi  Year  . 

• 

Orien 

Test  Temp 
degF 

CVN  Energy 
ft-Ib 

Lat  Expans 
mils 

Shear 

% 

L-T 

-125 

17 

1^ 

25 

L-T  o 

-125 

24 

24 

25 

L-T  o 

-100 

38 

22 

25 

L-T  o 

-100 

41 

33 

30 

L-T  o 

-75 

24 

26 

35 

L-T  o 

-75 

38 

33 

45 

L-T  o 

-50 

42 

44 

45 

L-T  o 

-50 

43 

43 

45 

L-T  o 

-25 

53 

47 

60 

L-T  o 

-25 

60 

58 

75 

L-T  o 

0 

71 

60 

75 

L-T  o 

0 

74 

57 

70 

L-T  o 

25 

78 

67 

95 

L-T  o 

25 

88 

73 

100 

*  -  not  reported 
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Description 

MaterialCode  . 

.  012.005.09AS2 

Material  Name  . 

.  A588  GrA 

UNS  . 

* 

Other  Designatimi  . 

* 

Type  . 

.  WeUed  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

G>inposition  Position  . 

* 

Lot  ro  . 

* 

Reference  . 

.  KCMmJL-l 

Material  A588  GrA 


Page  9200.12 


script 

MaterialCode  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


011005.02AS2 

* 


Welded  Joint 
.  1  in 

KONKUL-1 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


AS88  GrA 

* 

. . .  Plate 
Actual 


See  Page  9200.1 


iv/n  r> 

Weld  Code  . 

..  012.005.02AS2 

Weld  Type  . 

.  SMA 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Preheat  Temperature  . 

.  SOdegF 

Metal  (3^  . 

.  Oin 

Inteipass  Temperature  . 

.  330degF 

Passes  . 

.  19 

Filler  Specification  . 

.  E8018C-2 

Filler  Name  . 

* 

Filler  Carbon  Content  . 

♦ 

Filler  Metal  Size  . 

Shielding  Gas  . 

* 

Voltage  . 

* 

Amperage  . 

« 

Polarity  . 

Travel  Speed  . 

♦ 

Heat  Input/Pass  . 

.  34  KJAm 

Joint  Prqnration  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Wdd  . 

.  Fusion  line 

Location  wn  Surface  .... 

. .  Mid  thickness  at  root 

Post-Weld  Heat  Temp  . 

.  1100  degF 

Post- Weld  Heat  Time  _ 

.  5hr 

Flux  Type  . 

« 

Flux  Name  . 

* 

Weld  Composition  Reported?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  FuU 

Did  Specimen  Fracture?  . . 

.  Assumed 

EMd  Specimen  Split?  . 

Standi  Method  . 

* 

Standi  Year  . 

* 

*  -notrqxirted 


Cluupy  V  Energy  J 
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Material  A588  GrA 


Description 

MaterialCode  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 

...  012.005.09AS3 

* 

.  Welded  Joint 

.  1  in 

♦ 

.  KOmJL-l 

Material  Name  . 

Other  Designati(X)  . 

Form  . 

Composition  Type  . 

Lot  ID  . 

.  AS88  GrA 
♦ 

.  Plate 

....  Actual 
* 

nrviji  I  III  1— 

See  Pase  9200.1 

1  :  1  rTTTT*™ 

See  Pace  9200.1 

WeldCode  . 

. ..  012.005.09AS3 

Weld  Type  . 

.  SMA 

Base  Metal  Ttaickiiess  . 

.  1  in 

Welding  Position  . 

.  IG 

Preheat  Tenqieratiire  . 

.  SOdegF 

Metal  . 

.  Oin 

Ihteipass  Temperature  . 

.  330degF 

Passes  . 

.  19 

HUer  Specification  . 

.  E8018C-2 

Filler  Name  . 

* 

HUer  Carbon  Content  . 

* 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

* 

Voltage  . 

* 

Amperage  . 

Polarity  . 

* 

Thivel  Speed  . 

* 

Heatlnput^^  . 

...  34  KJAn 

Jt^Prqxration  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wit  Weld  . 

. . . .  1 1mm  in  HAZ 

Location  wrt  Surface  . . . 

. .  Mid  thidcness  at  root 

Post-Weld  Heat  Temp  . 

.  1200  degF 

Post-Wdd  Heat  Time  . . 

.  Ihr 

HuxType  . 

* 

Flux  Name  . 

• 

Weld  Comnosition  Retxnted? 

.  No 

Property  Measurements 

TestType  . 

. .  Chaipy  V  Impact 

Position  . 

.  3^T 

Specimen  Type  . 

.  Full 

Did  Specimen  Hracture? 

. . .  Assumed 

EM  Specimen  Split?  . 

StaiKiud  Method  . 

• 

Siam^Year  . 

Orien 

TestTenq) 

degF 

CVN  Energy 
ft-ib 

Lat  Expans 
mils 

Shear 

% 

^150 

4 

6 

-150 

7 

10 

L-T  o 

-125 

15 

17 

L-T  o 

-125 

17 

19 

15 

L-T  o 

-100 

27 

27 

30 

L-T  o 

-100 

30 

29 

25 

L-T  o 

-100 

37 

24 

35 

L-T  o 

-75 

33 

30 

30 

L-T  o 

-75 

35 

30 

30 

L-T  o 

-50 

43 

40 

45 

L-T  o 

-50 

57 

55 

50 

L-T  o 

-25 

48 

47 

60 

L-T  o 

-25 

54 

L-T  o 

0 

74 

67 

90 

L-T  o 

78 

54 

90 
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Description 

MalcfialCode  . 

.  012.005.09AS3 

Material  Name  . 

.  A588  GrA 

UNS  . 

* 

Other  DesignaticMi  . 

* 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

« 

'-otro  . 

* 

Reference  . 

.  KONKUL-1 

Material  A588  GrA 


MaterialCode  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . . . . 


012.00S.02AS3 


Welded  Joint 
.  1  in 

* 

KOmJL-l 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ro  . 


Page  9200.16 


AS88GrA 

* 


Plate 

Actual 


See  Paae  9200.1 


■ /I  7m :  1 

Weld  Code  . 

..  012.005.02AS3 

Weld  Type  . 

.  SMA 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

lYeheat  Temperature  . 

.  SOdegF 

Metal  . 

.  Oin 

Intetpass  Temperature  . 

.  330degF 

Passes  . 

.  19 

Filler  Specification  . 

.  E8018C-2 

Filler  Name  . 

* 

HUer  Carbon  Content  . 

* 

Filler  Metal  Size  . 

SiieldingGas  . 

Voltage  . 

* 

Amperage  . 

Polarity  . 

• 

Travel  Speed  . 

* 

HeatInputA*ass  . 

.  34  KJ/in 

Jt^PrqMration  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wit  Weld  . 

.  Fusion  line 

Location  wrt  Surface  _ 

.  Mid  thickness  at  root 

Post-Weld  Heat  Temp  . 

.  1200  degF 

Post- Weld  Heat  Time  _ 

.  Ihr 

Flux  Type  . 

* 

Flux  Name  . 

• 

Weld  Comoosition  Renoited?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/14T 

Specimen  Type  . 

.  FuU 

Did  Specimen  Fracnire?  . 

.  Assumed 

EMd  Spedmen  Split?  . 

• 

Standi  Method  . 

• 

Standi  Year  . 

Chaipy  V  Energy  J 


Page  9200.17 


Material  A588  GrA 


Description 

MiaerialCode  . 

.  012.005.02AS3 

Material  Name  . 

.  A588  GrA 

UNS  . 

* 

Other  Designation  . 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lotli)  . 

Reference  . 

.  KCMSIKUL-l 

Material  A588  GrA 


pt 

MaieralCode  . 

UNS  . 

Type  . 

Thkkness  . 

Composition  Position 
Reference  . 


012.005.09AS4 


Welded  Joint 

.  1  in 

* 

KONKUL-1 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
LotID  . 


Page  9200.18 


AS88GrA 

* 

. . .  Plate 

Actual 

« 


ii*^;T.r:r7nnCT 


1  r; '7^ ':t;i  :  I  trrr'rMBBBi 

See  Paee  9200.1 

Weld  Code  . 

..  012.005.09AS4 

Weld  Type  . 

.  SMA 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Preheat  Temperature  . 

.  SOdegF 

Metal  Gap  . 

.  Oin 

Inierpass  Temperature  . 

.  330degF 

Passes  . 

.  19 

HUer  Specification  . 

.  E8018C-2 

Hller  Name  . 

* 

FUlcr  ciuton  Content  . 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

* 

Voltage  . 

* 

Amperage  . 

• 

Polarity  . 

* 

Travel  Speed  . 

* 

Heat  Input/Pass  . 

.  34  KJAm 

Joint  Prqjaradon  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

.  .  llmminHAZ 

Location  wrt  Surface  _ 

. .  Mid  thickness  at  root 

Post-Weld  Heat  Temp  . 

.  1200  degF 

Post- Weld  Heat  Time  _ 

.  5hr 

Flux  Type  . 

• 

Flux  Nante  . 

• 

Weld  Comnosition  Reoorted?  . 

.  No 

Proparty  Maasuramants 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  FuU 

Did  Specimen  Fracture?  . . 

.  Assumed 

EM  Specimen  Split?  . 

• 

Stanch  Method  . 

* 

Standi  Year  . 

m 

Lat  Expans 

Shear 

mils 

% 

^ '  nol  rapoftsd 


Marine  Structural  Toughness  Data  Bank 


Material  A588  GrA  Page  9200.19 


Description 

MaterialCode  . 

.  012.005.09AS4 

Material  Name  . 

.  A588GrA 

UNS  . 

* 

Other  Designation  . 

* 

Type  . 

.  Welded  Joint 

Fom  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

• 

Reference  . 

.  KOffiUL-l 

Marine  Structural  Toughness  Data  Bank 
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MaterialCode  . 

...  012.005.02AS4 

Material  Name  . 

.  A588  GrA 

UNS  . 

Other  Designation  . 

* 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

....  Actual 

Composition  Position  . 

* 

Lotro  . 

* 

Reference  . 

.  KONKUL-1 

t*^»]iil  '  1  lili 

See  Page  9200.1 

See  Page  9200.1 

Weld  Code  . 

. ..  011005.02AS4 

Weld  Type  . 

.  SMA 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Preheat  Temperature  . 

.  SOdegF 

Metal  Gap  . 

.  Oin 

Inteipass  Temperature  . 

.  330degF 

Passes  . 

.  19 

Filler  Specification  . 

.  E8018C-2 

Filler  Name  . 

* 

Filler  Qubon  Content  . 

* 

RUer  Metal  Size  . 

* 

Shielding  Gas  . 

* 

Voltage  . 

* 

Amperage  . 

Polarity  . 

* 

Travel  Speed  . 

* 

Heat  Input/Pass  . 

...  34  KJAm 

Joint  Prqtaration  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wrt  Surface  . . . 

. . .  Mid  thickness  at  root 

Post'Weld  Heat  Temp  . 

.  1200  degF 

Post- Weld  Heat  Time  . . 

.  5hr 

Flux  Type  . 

« 

Flux  Name  . 

* 

Weld  Comtxrsition  Reimited? 

.  No 

Property  Measurements 

Test  Type  . 

. .  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  FuU 

Did  Specimen  Fracture? 

. . .  Assumed 

Did  Specimen  Split?  . 

♦ 

Standi  Method  . 

* 

Standard  Year  . 

• 

Orien 

Test  Yemp 

degF 

Lat  Expans 
mils 

Shear 

% 

ET"o 

-125 

10 

12 

15 

L-T  o 

-125 

11 

11 

10 

L-T  o 

-100 

18 

13 

25 

L-T  o 

-100 

18 

15 

30 

L-T  o 

-100 

31 

22 

25 

L-T  o 

-75 

32 

30 

45 

L-T  o 

-75 

33 

24 

40 

L-T  o 

-75 

46 

27 

35 

L-T  o 

-50 

72 

52 

80 

L-T  o 

-50 

73 

51 

75 

L-T  o 

-50 

77 

53 

65 

L-T  o 

-25 

76 

54 

75 

L-T  o 

-25 

86 

56 

L-T  o 

0 

82 

55 

90 

L-T  o 

0 

89 

66 

100 

Chaipy  V  Energy  J 
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Description 

Material  Code  . 

...  012.005.02AS4 

Material  Name  . 

.  A588  GrA 

UNS  . 

Other  Designation  . 

* 

Type  . 

....  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

* 

Referaice  . 

....  KONKUL-1 

Material  A588  GrA  Page  9300.1 


~De8crlption 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 

.  012.005.09BA 

* 

. . .  Welded  Joint 

.  1  in 

* 

. . .  KONKUL-1 

Matoial  Name  . 

Other  Designation  . 

Form  . 

Composition  Type  . 

Lot  ID  . 

.  A588  GrA 

* 

.  Plate 

.  Actual 

* 

Composition 

C  . 

.  0.20% 

Mn  . 

.  1.00% 

P  . 

.  0.007% 

S  . 

.  0.026% 

Si  . 

.  0.46  % 

Cr  . 

.  0.61% 

Ni  . 

.  0.20% 

Mo  . 

.  0.03  % 

V  . 

.  0.087% 

Cu  . 

.  0.33% 

Cb  . 

.  <0.005% 

Ti  . 

* 

B  . 

A1  . 

.  0.024% 

N  . 

.  0.007% 

OthCT  Comnonents  . 

* 

Fabrication  History 

Heat  Treatment  . 

* 

ProducCT  . 

.  US  Steel 

Year  Produced  . 

* 

Addllnfo  . 

Source  . 

.  US  Steel 

Melting  Practice  . 

Ingot  Position  . 

* 

Killing  Process  . 

* 

Process  Temperature  . 

* 

Process  Time  . 

* 

Rolling  Conditions  . 

« 

Rnal  Processing  . 

.  N 

Final  Temperature  . 

* 

Final  Time  . 

* 

Cold  Work  Strain  . 

Aging  Temperature  .... 

* 

Asins  Time  . 

« 

Location  . 

* 

Weld 

Weld  Code  . 

..  012.005.09BA 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Preheat  Temperature  . 

.  SOdegF 

Metal  Gap  . 

.  5/16  in 

Inteipass  Temperature  . 

.  350dcgF 

Passes  . 

.  9 

HUer  Specification  . 

....  E72-EW-W 

Filler  Name  . 

* 

Hller  Carbon  Content  . 

* 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

* 

Voltage  . 

* 

Amperage  . 

* 

Polarity  . 

Travel  Speed  . 

Heat  Input/Pass  . 

.  34  KJ/in 

Joint  Preparation  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wn  Weld  . 

llmminHAZ 

Location  wrt  Surface  . . . 

. .  Mid  diickness  not  toot 

Post- Weld  Heat  Temp  . 

Post- Weld  Heat  Time  . . 

* 

Flux  Type  . 

* 

Flux  Name  . 

* 

Weld  Comoosition  Reported?  . . 

.  No 

*  -notreponad 


(continued) 
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Material  A588  GrA 


Description 

Material  Code  .  012.005.09BA  Material  Name  .. 

UNS  .  •  Other  Designation 

Type  .  Welded  Joint  Form  . 

Thickness  .  1  in  Composition  Type 

Composition  Position  .  •  Lot  ID  . 

Reference  .  KONKUL-1 


Page  9300.3 


Materia!  A588  GrA 


Page  9300.4 


Description 

Material  Code  . 

. .  .  012.tJ05.02BA 

Material  Name  . 

.  A588  GrA 

UNS  . 

* 

Other  Designation  . 

* 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  lb  . 

* 

Reference  . 

.  KONKUL-1 

See  Page  9300.1 

See  Page  9300.1 

■Weia - 

Weld  Code  . 

. ...  012.005.02BA 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Preheat  Temperature  . 

.  SOdegF 

Metal  Gap  . 

.  5/16  in 

Interpass  Temperature  . 

.  350degF 

Passes  . 

.  9 

Filler  Specification  . 

.  E72-EW-W 

Filler  Name  . 

Filler  Carbon  Content  . 

* 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

* 

Voltage  . 

* 

Amperage  . 

Polarity  . 

* 

Travel  Speed  . 

« 

Heat  Input/Pass  . 

.  34  KJ/in 

Joint  Preparation  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wit  Weld  . 

.  Fusion  line 

Location  wn  Surface  . . . 

.  Mid  thickness  not  root 

Post- Weld  Heat  Temp  . 

4t 

Post-Weld  Heat  Time  . . . 

* 

Flux  Type  . 

* 

Flux  Name  . 

* 

Weld  Comoosition  Retwrted? 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  Full 

Did  Specimen  Fracture? 

.  Assumed 

CMd  Specimen  Sfriit?  . 

m 

Standi  Method  . 

* 

1  Stxmdard  Year  . 

Charpy  V  Energy  J 


Material  A588  GrA 

Page  9300.5 

Description 

Material  Code  . 

. .  012.005.02BA 

Material  Name  . 

.  A588  GrA 

UNS  . 

* 

Other  Designation  . 

* 

Type  . 

. . . .  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

* 

Reference  . 

. . . .  KONKUL-1 

Material  A588  GrA 


pt 

MaterialGxle  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


012.005.09BS1 


Welded  Joint 
.  1  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ED  . 


Page  9300.6 


AS88GrA 


Plate 

Actual 


K<»rKUL-l 


iiv.!..T7.'nnrrii 


ee  Page  9300.1 


See  Page  9300.1 


WeldCode  . 

Base  Metal  Thickness  . 

fteheat  Temperature  . 

Inteipass  Temperature  . 

Filler  Specification  . 

Filler  Cvbon  Content  . 

Shielding  Gas  . 

Amperage  . 

Travel  Speed  . 

Joint  Prqiaration  . 

Location  wit  Weld  . 

Post-Weld  Heat  Temp  . 

HuxType  . 

Weld  Composition  Reported? 


01100S.09BS1 

_  _  1  in 

_  SOdegF 

. .  ..  350degF 
..  E72-EW-W 


, . .  K-Groove 
1  Inun  in  HAZ 
. .  llOOdegF 


Weld  Type  . 

Welding  Position  . . . 

Metal  Gj^  . 

Passes  . 

FUler  Name  . 

Filler  Metal  Sixe  . . . . 

Voltage  . 

Polarity  . 

Heat  Input/Pass  .... 
Number  of  Sides  ... 
Location  wrt  Surface 
Post- Weld  Heat  Time 
Flux  Name  . 


SAW 
...  IG 
S/16  in 
...  9 


.  34  KJAin 

.  2 

Mid  thickness  not  root 
.  Ihr 


remenu 

TestType  . 

Specimen  Type  . 

IXd  Spedmen  Split?  . 

Standard  Year  . 


Charpy  V  Impact 


Position  . 

Did  Specimen  Fracture? 
Standi  Method  . 


..  3/4T 
Assumed 


*  -nMiaponed 


Marine  Structural  Toughness  Data  Bank 
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Description 

MaterialCode  . 

.  011005.09BS1 

Material  Name  . 

.  A588GrA 

UNS  . 

* 

Other  Designation  . 

* 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

. . .  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . . . . 

♦ 

Lollb  . 

Reference  . 

.  KWJKUL-l 

Marine  Structural  Toughness  Data  Bank 


Material  A588  GrA 


Page  9300.8 


Description 

Material  Code  . 

...  012.005.02BS1 

Matoial  Name  . 

.  A588  GrA 

UNS  . 

Other  Designation  . 

* 

Type  . 

....  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

* 

Reference  . 

....  KONKUL-1 

See  Page  9300.1 

■  rfn  rTTI  flTil :  1 

See  Page  9300.1 

Weld  Code  . 

. .  012.005.02BS1 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Preheat  Temperature  . 

.  SOdegF 

Metal  Gt^  . 

.  5/16  in 

Inteipass  Tempoature  . 

.  350degF 

Passes  . 

.  9 

Filler  Specification  . 

.  E72-EW-W 

Filler  Name  . 

Filler  Carbon  Content  . 

* 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

* 

Voltage  . 

* 

Amperage  . 

* 

Polarity  . 

Travel  Speed  . 

* 

Heat  Input/Pass  . 

.  34  KJ/in 

Joint  Preparation  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wn  Surface  . . . . 

.  Mid  thickness  not  root 

Post- Weld  Heat  Temp  . 

.  llOOdegF 

Post- Weld  Heat  Time  . . . 

.  1  hr 

Hux  Type  . 

* 

Flux  Name  . 

* 

Weld  Composition  Reported?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  Full 

Did  Specimen  Fracture?  . 

.  Assumed 

Did  Specimen  Split?  . 

* 

Standi  Method  . 

* 

Standard  Year  . 

* 

Lat  Expans 
mils 

Shear 

% 

8 

5 

6 

5 

26 

55 

32 

55 

25 

70 

23 

10 

15 

20 

20 

30 

31 

40 

47 

50 

62 

98 

56 

70 

Material  A588  GrA 

Page  9300.10 

1  1  'll  1  1^— 

MaterialCode  . 

..  011005.09BS2 

Material  Name  . 

.  A588  GrA 

UNS  . 

* 

Other  Designation  . 

Type  . 

....  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

QHnposition  Position  . 

Lot  . 

Reference  . 

....  KONKUL-l 

See  Pace  9300.1 

See  Pace  9300.1 

iVH 

Weld  Code  . 

. .  012.005.09BS2 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Preheat  Temperature  . 

.  SOdegF 

Metal  Gap  . 

.  5/16  in 

Interpass  Temperature  . 

.  350degF 

Passes  . 

.  9 

Hller  Specification  . 

.  E72-EW-W 

FiUer  Name  . 

* 

HUer  Quhon  Content  . 

* 

Filler  Metal  Size  . 

* 

Shielding  Gas  . 

Voltage  . 

* 

Amperage  . 

* 

Polarity  . 

* 

Travel  Speed  . 

Heat  Input/Pass  . 

.  34  KJrin 

Joint  Prqraration  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

. . .  llmminHAZ 

Location  wrt  Surface  . . . . 

.  Mid  thickitess  not  root 

Post-Weld  Heat  Temp  . 

.  llOOdegF 

Post- Weld  Heat  Time  . . . 

.  5hr 

Flux  Type  . 

Rux  Name  . 

* 

Weld  Composition  Reported?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  Full 

Did  Specimen  Ftacture?  . 

.  Assumed 

EMd  Specimen  Split?  . 

* 

Standi  Method  . 

• 

StandiudYear  . 

* 

*  -notreponed 


Chaipy  V  Energy  J 


Material  A588  GrA 

Page  9300.11 

Description 

Material  Code  . 

...  012.005.09BS2 

Material  Name  . 

.  A588  GrA 

UNS  . 

« 

Other  Designation  . 

* 

Type  . 

....  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

* 

Reference  . 

.  KONKUL-1 

Material  A588  GrA 


Page  9300.12 


Description 

MaterialCode  . 

UNS  . 

Type  . 

Thiclmess  . 

Composition  Position  . 

Reference  . 

...  011005.02BS2 

* 

.  Welded  Joint 

.  1  in 

* 

.  KC»«CUL-1 

Material  Name  . 

Other  Designation  . 

Form  . 

Composition  Type  . 

Lot  ID  . 

.  AS88GrA 

* 

.  Plate 

....  Actual 

* 

I*'*’  1 11  »T«T  '1 1  r»'!  1 

See  Paee  9300.1 

1  :  1 

HI  1  II  1 

Weld  Code  . 

. . .  012.005.02BS2 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Reheat  Tempentnie  . 

.  SOdegF 

Metal  Gap  . 

.  5/16  in 

Inteipass  Temperature  . 

.  350degF 

Passes  . 

.  9 

FUler  Specification  . 

.  E72-EW-W 

Filler  Name  . 

• 

RUer  Quhon  Content  . 

♦ 

Filler  Metal  Size  . 

• 

Shielding  Gas  . 

m 

Voltage  . 

* 

Amperage  . 

* 

Polarity  . 

• 

Travel  Speed  . 

* 

Heat  Input/Pass  . 

...  34  KJfm 

Joint  PrqMiation  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wit  Surface  . . . 

.  Mid  thickness  not  root 

Post- Weld  Heat  Temp  . 

.  llOOdegF 

Post- Weld  Heat  Time  . . 

.  51» 

Flux  Type  . 

Flux  Name  . 

* 

Weld  Comnosition  Renoited? 

.  No 

Property  Meaeuremente 

Test  Type  . 

.  Oiarpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  Full 

Did  Specimen  Racture? 

. . .  Assumed 

Did  Specimen  Split?  . 

• 

Standi  Method  . 

• 

Standi  Year  . 

Orien 

Shear 

% 

ET-o 

35 

30 

L-T  o 

-50 

5 

4 

5 

L-T  o 

-50 

6 

5 

5 

L-T  o 

-25 

20 

14 

15 

L-T  o 

-25 

25 

18 

20 

L-T  o 

0 

20 

24 

20 

L-T  o 

0 

40 

27 

40 

L  -T  o 

0 

64 

51 

85 

L-T  o 

0 

60 

98 

L-T  o 

25 

28 

22 

30 

L-T  o 

25 

55 

46 

75 

L-T  o 

25 

60 

40 

L-T  o 

25 

63 

48 

45 

L-T  o 

50 

44 

36 

40 

L-T  o 

50 

85 

61 

75 

Marine  Structural  Toughness  Data  Bank 


Material  A588  GrA 
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Material  Code  .  012.005.02BS2 

UNS  .  * 

Type  .  Wckfcd  Joint 

Thickness  .  1  in 

Composition  Position  .  • 

Reference  .  KCM'nCUL-l 


Material  Name  . . 
Other  Designation 

Fbrm  . 

Composition  Type 
Lot  ID  . 


Material  A588  GrA 


Page  9300.14 


MaterialCode  . 

UNS  . 

Type  . 

Huckness  . 

Composition  Position 
Refetence  . 


012.005.09BS3 

* 

.  Welded  Joint 
.  1  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


AS88GrA 

* 

. . .  Plate 
Actual 


Kffl^KUL-1 


ibsnnsD 


eePaae 


WeldCodc  . 

..  012.005.09BS3 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

ftebeat  Tempenuure  . 

.  SOdegF 

Metal  Gap  . 

.  5/16  in 

Inleipass  Temperature  . 

.  350degF 

Passes  . 

.  9 

RUer  Spedficatian  . 

.  E72-EW-W 

FiUer  Name  . 

* 

HOer  Carbon  Content  . 

« 

Rllcr  Metal  Size  . 

* 

Shiekling  Gas  . 

♦ 

Voltage  . 

Amperage  . 

« 

Polarity  . 

* 

Travel  Speed  . 

* 

Heat  Input^^  . 

.  34  KJ/in 

Jc^PrqMration  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

...  llmminHAZ 

Location  wrt  Surface  _ 

.  Mid  thickness  not  root 

Post-Weld  Heat  Temp  . 

.  1200  degF 

Post- Weld  Heat  Time  . . . 

.  Ihr 

Flux  Type  . 

Flux  Name  . 

Weld  Comoosition  Reported?  . 

.  No 

l^ropnrty  Moasuramnnts 

TestType  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  FuU 

Did  Specimen  Fracture?  . 

.  Assumed 

EM  Specimen  Split?  . 

* 

Standard  Method  . 

* 

Standard  Year  . 

* 

Mamie  Stiuctural  Toughness  Data  Bank 


Material  A588  GrA  Page  9300.1  s 


Description 

Material  Code  . 

.  012.005.09BS3 

Material  Name  . 

.  A588GrA 

UNS  . 

m 

Other  Designation  . 

* 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

• 

Lot  ro  . 

* 

Rderence  . 

.  KONKUL-1 

Material  A588  GrA 

Page  9300.1 6 

Description 

Material  Code  . 

. ..  012.(X)5.02BS3 

Matoial  Name  . 

.  A588  GrA 

UNS  . 

Other  Designation  . 

* 

Type  . 

....  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

* 

Reference  . 

...  KC»1KUL-1 

See  Page  9300.1 

1  ^  fTTi  ran ;  1 

See  Pace  9300.1 

WeUCode  . 

. .  012.005.02BS3 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Preheat  Temperature  . 

.  SOdegF 

Metal  Gap  . 

.  5/16  in 

Inteipass  Temperature  . 

.  350dcgF 

Passes  . 

.  9 

Filler  Specification  . 

.  E72-EW-W 

Filler  Name  . 

* 

Filler  Carbon  Content  . 

Filler  Metal  Size  . 

Shielding  Gas  . 

* 

Voltage  . 

m 

Amperage  . 

Polarity  . 

* 

Travel  Speed  . 

Heat  Input/Pass  . 

.  34  KJrin 

Joint  Prqnration  . 

.  K-Groovc 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wrt  Surface  . . . . 

.  Mid  thickness  not  root 

Post- Weld  Heat  Temp  . 

.  1200  degF 

Post- Weld  Heat  Time  . . . 

.  Ihr 

Flux  Type  . 

* 

Flux  Name  . 

* 

Weld  Comnosition  Reported?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  FuU 

Did  Specimen  Fracture?  . 

.  Assumed 

Did  Specimen  Split?  . 

« 

Stambrd  Method  . 

• 

Standi  Year  . 

* 

Test  Temp 
degF 

Lat  Expans 
mils 

-25 

13 

10 

-25 

16 

9 

0 

20 

13 

0 

45 

32 

0 

54 

35 

0 

65 

45 

25 

128 

75 

25 

20 

16 

25 

83 

60 

25 

85 

63 

25 

93 

64 

50 

71 

59 

50 

88 

62 

Marine  Structural  Toughness  Data  9^hk 
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Material  Code  .  012.005.02BS3 

UNS  .  * 

Type  .  Welded  Joint 

Thickness  .  1  in 

Composition  Position  .  * 

Reference  .  KONKUL-1 


Material  Name  .  A588GrA 

Other  Elesignation  .  * 

Form  .  Hate 

Composition  Type  .  Actual 

Lot  ro  .  ...  • 


Material  A588  GrA 


Page  9300.18 


Pt 

Material  Code  .... 

UNS  . 

Type  . 

Thickness  . 

Composition  Positioi) 
Reference  . 


012.005.09BS4 


Welded  Joint 
.  1  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  H)  . 


A588GrA 


Plate 

Actual 


KONKUL-1 


KiiiiTgmsa 


See  Page  9300.1 


See  Page  9300.1 


e 

Weld  Code  . 

Base  Metal  Thickness  . 

Preheat  Temperature  . 

Inteipass  Temperature  . 

Filler  Specification  .  . 

Filler  Carbon  Content  . 

Shielding  Gas  . 

,\mperage  . 

Travel  Speed  . 

Joiiu  Prqjaration  .  . 

Location  wrt  Weld  . 

Post- Weld  Heat  Temp  . 

Flux  Type  . 

Weld  Comnosition  Reported? 


012.005.09BS4 

.  1  in 

.  SOdegF 

. .  ..  350degF 
..  E72-EW-W 


. .  K-Groove 
llmminHAZ 
. .  1200degF 


Weld  Type  . 

Welding  Position  . . . 

Metal  Gap  . 

Passes  . 

Filler  Name  . 

Filler  Metal  Size  . . . . 

Voltage  . 

Polarity  . 

Heat  Input/Pass  .... 
Number  of  Sides  . . . 
Location  wrt  Surface 
Post- Weld  Heat  Time 
Flux  Name  . 


SAW 
..  IG 
5/16  in 

...  9 


.  34  KJ/in 

.  2 

htid  thickness  not  root 
.  5hr 


operty 

Test  Type  . 

Specimen  Type  . . . 
Did  Specimen  Split? 
Standard  Year  . . . . 


suraments 


Charpy  V  Impact 
.  FuU 


Position  . 

Did  Specimen  Fracture? 
Standard  Method  . 


. .  3/4T 

Assumed 


*  -notrqKifted 


Marine  Structural  Toughness  Data  Bank 


Marine  Structural  Toughness  Data  Bank 


Material  A588  GrA 


pt 

MatoialCode  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


012.005.02BS4 

* 


Wekted  Joint 
.  1  in 


Material  Name  . . 
Other  Designation 

Fbrm  . 

Composition  Type 
Lot  ID  . 


Page  9300.20 


A588GrA 


Plate 

Actual 


KC»tKUL-l 


Weld  Code  . 

. .  012.00S.02BS4 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  IG 

Preheat  Temperature  . 

.  SOdegF 

Metal  Gap  . 

.  5/16  in 

btieipass  Temperatitre  . 

.  350degF 

Passes  . 

.  9 

Finer  SpedBcadon  . 

.  E72-EW-W 

PiUer  Name  . 

* 

Hller  Carbon  Content  . 

FiUer  Metal  Size  . 

* 

Shielding  Gas  . 

♦ 

Voltage  . . . 

Amperage  . 

Polarity  . 

* 

Travel  Speed  . 

Heatlnput^*ass  . 

.  34  KJ/in 

Jmnt  Prqnration  . 

.  K-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wrt  Surface  _ 

.  Mid  thickness  not  root 

Post-Weld  Heat  Temp  . 

.  1200  degF 

Post- Weld  Heat  Time  . . . 

.  5hr 

Flux  Type  . 

* 

Flux  Name  . 

* 

Weld  Comnosition  Retx>ited?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  3/4T 

Specimen  Type  . 

.  FiiU 

Did  Specimen  Fracture?  . 

.  Assumed 

Did  Specimen  Split?  . 

• 

Standi  Method  . 

Standud  Year  . 

« 

*  -notrepotted 


Chaipy  V  Energy  J 


Marine  Structural  Toughness  Data  Bank 


Material  A588  GrA 

Page  9300.21 

Description 

MaterialCode  . 

...  011005.02BS4 

Material  Name  . 

.  A588  GrA 

UNS  . 

* 

Other  Designation  . 

• 

Type  . 

....  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

« 

Lot  ID  . 

• 

Reference  .  . 

....  KCHmJL-1 

0.0 


Marine  Structural  Toughness  Data  Bank 


Material  A710 


Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . . . 


pos 

C  . 

P  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 


002.001.01A1 

* 


Wrought  Metal 

.  5/16  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  9400.1 


A710 
Class  1 
Plate 
Actual 
57221 


0.04% 

Mn  . 

.  0.50  % 

0.01  % 

S  . 

.  0.01% 

0.28% 

Cr  . 

.  0.73% 

0.91  % 

Mo  . 

.  0.20  % 

* 

Cu  . 

.  1.24% 

0.03% 

Ti  . 

* 

A1  . 

* 

Other  Comoonents  . 

ory 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Hnal  Temperature  . 

Cold  Work  Strain  . 

Aging  Time  . 


operty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  ... 

Tensile  Modulus  . 

Sundard  Year  . 


llOOdegF 

* 


Producer  . 

Addl  Info  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Tensile 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Uniform  Elongation 
Standard  Method  . . 


5/16  in 


Test  Temp 
degF 


Room 


Elongauon 

% 


1 


*  -not reported 


Marine  Structural  Toughness  Data  Bank 


Page  9400.3 


Material  A710 


Description 

Material  Code  . 

.  002.001.01A1 

Material  Name  . 

.  A710 

UNS  . 

Other  Designation  . 

.  Class  1 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  5/16  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

.  57221 

Reference  . 

• 

Material  A710 


pt 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


002.001.01B1 


Wrought  Metal 
.  3/8  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  9500.1 


A710 

Class2 

Plate 

Actual 

57221 


Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Final  Temperature  . 

Cold  Work  Strain  . 

Aainff  Time  . 


operty  Hmasurements 

Test  Type  . 

Specimen  Type  . 

Ctege  Length  . 

Tensile  Strength  Offset  . . . 

Tensile  Modulus  . 

Standard  Year  . 


1200  degF 


Producer  . 

Addlinfo  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Tensile 

Position  . 

• 

Specimen  Thickness 

2  in 

Loading  Rate  . 

• 

Uniform  Elongation 

* 

Standard  Method  . 

Material  A710 


Page  9500.2 


Marine  Structural  Toughness  Data  Bank 


Material  A710 

Page  9500.3 

Description 

Material  Code  . 

.  002.001.01B1 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class2 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  3/8  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

.  57221 

Reference  . 

Material  A710 


Page  9500.4 


script  ion 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . . . 


002.001.01B2 


Wrought  Metal 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A710 
Class  2 
Plate 
Actual 
57221 


Sec  Page  9500.1 


Heat  Treatment  . . . . 
Year  Produced  .... 

Source  . 

Ingot  Position  . 

Process  Temperature 
Rolling  Conditions  . 
Final  Temperature  . 
Cold  Work  Strain  . . 
Aging  Time  . 


llOOdegF 


Producer  . 

Addllnfo  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


operty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  ... 

Tensile  Modulus  . 

Standard  Year  . 


t 


Tensile  Position  . 

. . . .  •  Specimen  Thickness 

2  in  Loading  Rate  . 

. . . .  •  Uniform  Elongation 

_  *  Standard  Method  . . 


ti%] 


IMa 


Room 


*  -not reported 


r^arine  Structural  Toughness  Data  Bank 


Material  A710 

Page  9500.6 

Description 

Material  Code  . 

.  002.001.01B2 

Material  Name  . 

.  A710 

UNS  . 

Other  Designation  . 

.  Class2 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  4  in 

Composition  Type  . 

.  Actkil 

Composition  Position  . 

* 

Lot  ID  . 

.  57221 

Reference  . 

* 

Material  A710 


Page  9600.1 


script  Ion 


Composition 

c  . 

.  0.04% 

Mn  . 

. .  0.60  % 

p  . 

.  0.01% 

S  . 

..  0.009% 

Si  . 

.  0.35  % 

Cr  . 

...  0.73% 

Ni  . 

.  0.97% 

Mo  . 

. .  0.18  % 

V  . 

Cu  . 

...  1.18% 

Cb  . 

.  0.038% 

Ti  . 

* 

B  . 

* 

A1  . 

* 

N  . 

Other  Components  . 

.  None  % 

Fabrication  History 

Heat  Treatment  . 

.  Q.K 

Producer  . 

« 

Year  Produced  . 

♦ 

Addl  Info  . 

....  None 

Source  . 

Melting  Practice  . 

*  : 

Ingot  Position  . 

Killing  Process  . 

* 

Process  Temperature  . 

Process  Time  . 

* 

Rolling  Conditions  . 

* 

Final  Processiitg  . 

.  K 

Fuial  Temperature  . 

.  1100  degF 

Final  Time  . 

* 

Cold  Work  Strain  . 

Aging  Temperature  . 

• 

Aeine  Time  . 

* 

Location  . . 

m 

Property  Measurements 

Test  Type  . 

.  Tensile 

Position  . 

Specimen  Type  . 

* 

Specimen  Thickness  . 

...  5/16 in 

Gage  Length  . 

.  8  in 

Loading  Rate  . 

* 

Tensile  Strength  Offset  . 

« 

Uniform  Elongation  . 

* 

Tensile  Modulus  . 

* 

Standard  Method  . 

Standard  Year  . 

* 

degF 


Room 


Charpy  V  Energy  J 


Material  A710 

Page  9600.3 

Description 

Material  Code  . 

.  002.00101A1 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  1 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  5/16  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

.  47574 

Reference  . 

Material  A710 


Page  9600.4 


C3uupy  V  Energy  J 


Material  A710 


Page  9600.7 


Description 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Coinpositk)n  Position  . 

Reference  . 

....  002.002.01A2 

* 

. .  Wrought  Metal 
.  1/2  in 

* 

Material  Name  . . . 
Other  Designation  . 

Form  . 

Composition  Type 
LotID  . 

.  A710 

.  Ciassl 

.  Plate 

.  Actual 

.  47574 

See  Paee  9600.1 

■■■■■■ 

■■■■■ 

■■■ 

SeePaee^t^.l 

1  Property  Measurements 

Test  Type  ... 

.  Tensile 

Position  . 

* 

Specimen  Type 

Specimen  Thickness 

.  1/2  in 

Gage  Length  . 

1  in 

Loading  Rate  . 

* 

Tensile  Strength  Offset  . 

* 

Uniform  Elongation 

« 

Tensile  Modulus  . 

Standard  Method  . 

* 

Standard  Year 

* 

Ebngation 

RA 

■■■1 

degF 

ksi 

■OH 

% 

% 

1  T 

no 

29 

Materia!  A710 


pt 

Material  Qxle  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference 


pos 

C  . 

P  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


002.002.01B1 


Wrought  Metal 

.  3/8  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  9700.1 


A710 

CIass2 

Plate 

Actual 

47574 


0.04% 

Mn  . 

.  0.60% 

0.01% 

S  . 

.  0.009% 

0.35% 

Cr  . 

.  0.73% 

0.97% 

Mo  . 

.  0.18% 

* 

Cu  . 

.  1.18% 

0.038% 

Ti  . 

* 

A1  . 

• 

* 

Other  Comnonents  . 

* 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Final  Temperature  . 

Cold  Woik  Strain  . 

Aging  Time  . 


urements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  ... 

Tensile  Modulus  . 

Standard  Year  . 


1200  degF 

* 


Producer  . 

Addlinfo  . 

Melting  Practice  . . 
Killing  Process  . . . 

Process  Time  _ 

Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Tensile 

Position  . 

• 

Specimen  Thickness 

2in 

Loading  Rate  _ 

• 

Uniform  Elongation 

• 

• 

Standard  Method  . . 

*  *  notrcpofiad 


Material  A710 


Page  9700.2 


Material  A710 


Page  9700.4 


Pt 

MatemlCode  . 

UNS  . 

Type  . 

Thickiiess  . 

Conqx)sition  Position 
Reference  . 


002.002.01B2 


Wrought  Metal 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
LotID  . 


A710 

C]ass2 

Plate 

Actual 

47574 


story 

IfeatT^eatment  . 

Year  Produced  . 

Source  . 

higot  Position  . 

lYocess  Temperature  . 
Rolling  Conditions  . . 
Final  Temperature  . . . 
Cold  Work  Strain  . . . 
Aging  Time  . . 


llOOdegF 


Producer  . 

Addl  Info  . 

Mdting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Innal  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


surements 

Testiype  . 

Specimen  Type  . 

OageLengdi  . 

Tensile  Strength  Offset  . . . . 

Teosfle  Modulus  . 

Standard  Year  . 


Tensile  Position  . 

. . . .  *  Specimen  Thickness 

2  in  Loading  Rate  . 

. . . .  *  Unifonn  Elongation 

_  *  Standard  Method  . . 


Test  Temp 
degF 


IIM 


Elongation 

% 


*  -sMnponBd 


Chaipy  V  Energy  J 


Material  A7 1 0  Page  9700.6 


Marine  StructurafToughness  Data  Bank 

Material  A710 

Page  9700.7 

MaterialCode  . 

...  002.002.09B2 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  2 

Type  . 

....  Welded  Joint 

Form  . 

.  Hate 

Thickness  . 

.  1/2  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ro  . 

.  47574 

Reference  . 

* 

See  Page  9700.1 

1  rfn  ^  rTTi  rm !  I 

See  Page  9700.4 

Weld  Code  . 

. . . .  002.002.09B 

Weld  Type  . 

.  SMAW 

Base  Moal  Thickness  . 

.  1/2  in 

Welding  Position  . 

.  Flat 

Preheat  Temperature  . 

.  SOdegF 

Metal  Gap  . 

.  1/16  in 

Interpass  Temperature  : . 

.  350  degF 

Passes  . 

.  6 

Fillw  Specification  . 

.  E8018-C2 

Filler  Name  . 

* 

Rller  Carbon  Contmit  . 

* 

Filler  Metal  Size  . 

.  5/32  in 

Shielding  Gas  . 

* 

Voltage  . 

.  20  volts 

Amperage  . 

.  190  amps 

Polarity  . 

.  DCRP 

Travel  Speed  . 

.  5  inAnin 

Heatlnput^*ass  . 

.  46  KJ/in 

Joint  PrqMuation  . 

.  V  Groove 

Number  of  Sides  . 

.  1 

Location  wrt  Weld  . 

...  llnuninHAZ 

Location  wrt  Surface  . 

Mid  thickness  not  root 

Post-Weld  Heat  Temp  . 

.  llOOdegF 

Post- Weld  Heat  Tune  _ 

.  0.5  hr 

Flux  Type  . 

♦ 

Flux  Name  . 

* 

Weld  Composition  Reported?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  1/2T 

Specimen  Type  . 

.  3/4 

Shear  Hracture  . 

* 

EMd  Specimen  Fracture?  . 

.  Assumed 

Did  Specimen  Split?  . 

* 

Standi  Method  . 

« 

Standi  Year  . 

* 

Test  Temp 
degF 


Lat  Expans 
mils 


44 

62 

46 

62 

* '  HOC  reponoo 


Chaipy  V  Energy  J 


Marine  Structural  Toughness  Data  Bank 

Material  A710 

Page  9700.9 

Material  Code  . 

...  00Z002.02B2 

Material  Name  . 

.  A710 

UNS  . 

Other  Designation  . 

.  Class2 

Type  .  . 

....  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1/2  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  lb  . 

.  47574 

Reference  . 

Sec  Page  9700.1 

I  TTJ  r»rn 'im  1 1 

See  Page  9700.4 

Weld  Code  . 

....  002,002.02B 

Weld  Type  . 

.  SMAW 

Base  Metal  Thickness  . 

.  1/2  in 

Welding  Position  . 

.  Flat 

Preheat  Tnnperatuie  . 

.  SOdegF 

Metal  Gap  . 

.  1/16  in 

Inteipass  Temperature  . 

.  350  degF 

Passes  . 

.  6 

Hller  Specifkatitm  . 

.  E8018-C2 

Filler  Name  . 

* 

Filler  Carbon  Content  . 

Hller  Metal  Size  . 

.  5/32  in 

Shielding  Gas  . 

* 

Voltage  . 

.  20  volts 

Amperage  . 

.  190  amps 

Polarity  . 

.  DCRP 

Travel  Speed  . 

.  5  in/min 

Heat  Input/Pass  . 

.  46  KJAm 

Joint  Prqiaration  . 

.  V  Groove 

Number  of  Sides  . 

.  1 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wrt  Surface  . 

Mid  thickness  not  root 

Post-Weld  Heat  Temp  . 

.  1100  degF 

Post-Wdd  Heat  Time  _ 

.  0.5  hr 

Flux  Type  . 

♦ 

Hux  Name  . 

* 

Weld  Comnosition  Resorted?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  1/2T 

Specimen  Type  . 

.  3/4 

Shear  Fracture  . 

• 

EM  Specimen  Fracture?  . 

.  Assumed 

Did  Specimen  Split?  . 

• 

Standard  Method  . 

* 

StandiudYear  . 

• 

Test  Temp 
degF 


LatExpens 

mils 


E:ii] 


69 

85 

72 

68 

*- not  reported 


Material  A710 


Page  9800.1 


*  -notraponed 


Material  A710 


Page  9800.2 


Material  Code  .  002.002.01C1 

UNS  .  • 

Type  .  Wrought  Metal 

Thickness  .  0.5  in 

Conipositk>n  Position  .  • 

Reference  .  * 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
LotID  . 


A710 

ClassS 

Plate 

Actual 

47574 


iKHinmasn 


eePaee 


mm 


surements 

Test  Type  .  Charpy  V  Impact 

Specimen  Type  .  3/4 

Ehd  Specimen  Fracture?  .  Assumed 

Standard  Method  . * 


Position  . 

Shear  Fracture  .... 
Did  Specimen  Split? 
Standard  Year  


ien 

Test  Temp 

degF 

*  -  not  rqweted 


Energy  J 


Material  A710 

Page  9800.3 

Description 

MaterialCode  . 

.  002.002.01C1 

Material  Name  . 

.  A710 

UNS  . 

Other  Designation  . 

.  Class3 

Type  . 

....  Wrought  Metal 

Fbrm  . 

.  Plate 

Thickness  .  . 

.  0.5  in 

Composition  Type  . 

.  Actual 

Q)mposition  Position  . 

* 

Lotib  . 

.  47574 

Reference  . 

0.0 


Material  A710 


Page  9900.1 


Description 

MateiialCode  . 

.  002.003.01 A 1 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  1 

Type  . 

.  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  3^  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

.  48160 

Reference  . 

« 

pos 

C  . 

P  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


n  History 

Heat  Treaunent  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

RoUing  Conations  . 

Final  Temperature  . 

Cold  Work  Strain  . 

Time  . . . . 


operty  Measurements 

TestType  . 

^)ecimea  Type  . 

Ckge  Length  . 

Tensile  Strength  Offset  . . . . 

Tensile  Modulus  . 

Standard  Year  . 


0.04% 

Mn  . 

.  0.60  % 

0.01  % 

S  . 

.  0.007% 

0J4% 

Cr  . 

.  0.80% 

0.90% 

Mo  . 

.  0.18  % 

Cu  . 

. . .  1.16  % 

0.041  % 

Ti  . 

* 

* 

A1  . 

* 

* 

OthCT  Comoonents  . 

.  None  % 

llOOdegjF 


Producer  . 

Addlinfo  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Tune  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Tensili 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Uniform  Elongation 
Standard  Method  . . 


Elongauon 

% 


Material  A710 


Page  9900.2 


Marine  Structural  Toughness  Data  Bank 


Material  A710  Pagei 


Oescriptlori 

Material  G)de  .  002.003.01 A1  Material  Name  .. 

UNS  .  *  Other  DesignaticHi 

Type  .  Wrought  Metal  Fonn  . 

Thickness  .  3/8  in  Composition  Type 

Composition  Position  .  *  Lot  ID  . . 

Reference  .  * _  _ 


Material  A710 


Page  9900.4 


Pt 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


002.003.01A2 

* 

Wrought  Metal 
.  5/8  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A710 
Class  1 
Plate 
Actual 
48160 


lIsEZil: 


See  Page  9900.1 


n  History 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 
Rolling  Conations  . . 
Hnal  Temperature  . . . 
Cold  Work  Strain  . . . 
Time  . 


1200  degF 


Producer  . 

Addl  Info  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


operty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  . . . . 

Tensile  Modulus  . 

Standard  Year  . 


Tensile  Position  . 

. . . .  *  Specimen  Thickness 

2  in  Loading  Rate  . 

. . . .  *  Uniform  Elongation 

_  *  Standard  Method  . . 


*  •  notrtparted 


Material  A710 


Page  9900.5 


Material  Code  .  002.003.01A2 

UNS  .  * 

Type  .  Wrought  Metal 

TUckness  .  5/8  in 

Composition  Position  .  * 

Reference  .  * 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A710 
Class  1 
Plate 
Actual 
48160 


See  Paee  9900.1 


See  Page  9900.4 


Property  Measurements 
TestTypc  . 

. .  Chaipy  V  Impact 

Position  . 

.  1/2T 

Specimen  Type  . 

.  3/4 

Shear  Racture  . 

Ehd  Specimen  Fracture?  . 

.  Assumed 

Did  Specimen  Split?  . 

* 

Standard  Method  . 

* 

Standi  Year  . 

* 

ien 

Test  Temp 

degF 

Lat  Expans 
mils 


44 

59 

84 

27 

37 

41 


*  -  mtnportid 


Chaipy  V  Energy  J 


scriptlon 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 


on 


a 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Final  Temperature  . 

Cold  Work  Strain  . 

Aeine  Time  . 


e 

Weld  Code  . 

Base  Metal  Thickness  . 

Preheat  Temperature  . 

Interpass  Temperature  . 

Filler  Specification  . 

Filler  Carbon  Content  . 

Shielding  Gas  . 

Amperage  . 

Travel  Speed  . 

Joint  Prqraration  . 

Location  wrt  Weld  . 

Post-Weld  Heat  Temp  . 

Flux  Type  . 

Weld  Composition  Reported?  . . 


surements 

Test  Type  . 

Specimen  Type  . 

Ehd  Specimen  Fracture?  . 

Standi  Method  . 


Oricn 


002.003.09 A 1 

* 


Welded  Joint 
.  3/8  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A710 
Class  1 
Plate 
Actual 
48160 


See  Pace  9900.1 


llOOdegF 

4t 


Producer  . 

Addl  Info  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Twnperature 
Location  . 


002.003.09A 
3/8  in 
None  degF 
..  400degF 

.  E11018-M 

* 


. . .  300  amps 
. . .  21  itiMin 

. . .  V  Groove 
llmminHAZ 


Weld  Type  . 

Welding  Position  . . . 

Metal  Gap  . 

Passes  . 

Filler  Name  . 

Filler  Metal  Size  ... 

Voltage  . 

Polarity  . 

Heat  Input/Pass  .... 
Number  of  Sides  . . . 
Location  wrt  Surface 
Post-Weld  Heat  Time 
Flux  Name  . 


.  SMAW/SAW 

.  Flat 

.  3/32  in 

.  3 

.  Armco  W25 

.  5/32  in 

.  23  volts 

.  DCRP 

.  26KJ/in 

.  2 

Mid  thickness  at  root 

• 

.  Linde709-5 


Charpy  V  Impact 
.  3/4 

.  Assumed 

* 


Position  . 

Shear  Fracture  .... 
Did  Specimen  Split? 
Standard  Year  .... 


Test  Temp 
degF 


CVN  Enagy 
ft-lb 

Lat  Expans 
mils 

18 

16 

20 

17 

33 

29 

*  -notreported 


Chaipy  V  Energy  J 


Material  A710 

Page  9900.8 

Description 

Material  G)de  . 

.  002.003.09A1 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  1 

Type  . 

.  Welded  Joint 

Form  . 

.  Hate 

Thickness  . 

.  3/8  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lotib  . 

.  48160 

RefCTcnce  . 

* 

Marine  Structural  Tougtmess  Data  Bank 

Material  A710 

Page  9900.9 

Description 

Material  Code  . 

...  002.003.02A1 

Material  Name  . 

.  A710 

UNS  . 

* 

Otho-  Designation  . 

.  Class  1 

Type  . 

....  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  3/8  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ro  . 

.  48160 

Refooice  . 

See  Paee  9900.1 

See  Page  9900.7 

Weld  Code  . 

....  002.003.02A 

Weld  Type  . 

.  SMAW/SAW 

Base  Metal  Thickness  . 

.  3/8  in 

Welding  Position  . 

.  Flat 

Preheat  Temperature  . 

.  None  degF 

Metal  Gap  . 

.  3/32  in 

Interpass  Temperature  . 

.  400degF 

Passes  . 

.  3 

Filler  Specification  . 

.  E11018-M 

HUct  Name  . 

.  Armco  W25 

Filler  Carbon  Content  . 

* 

Rller  Metal  Size  . 

.  5/32  in 

Shielding  Gas  . 

* 

Voltage  . 

.  23  volts 

Amperage  . 

.  300  amps 

Polarity  . 

.  DCRP 

Travel  Speed  . 

.  21  in/hiin 

Heat  Input/Pass  . 

.  26  KJ/in 

Joint  PrqMration  . 

.  V  Groove 

Number  of  Sides  . 

.  2 

Location  wn  Weld  . 

.  Fusion  line 

Locatimi  wit  Surface  . 

Mid  thickness  at  root 

Post- Weld  Heat  Temp  . 

* 

Post- Weld  Heat  Time  . 

* 

Flux  Type  . 

« 

Flux  Name  . 

.  Linde709-5 

Weld  Composition  Reported?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  1/2T 

Specimen  Type  . 

.  3/4 

Shear  Racture  . 

* 

Chd  Specimen  Fracture?  . 

.  Assumed 

Did  Specimen  Split?  . 

* 

Standard  Method  . 

• 

Standi  Year  . 

• 

Lat  Expans 
mils 


-60 

36 

-60 

46 

Charpy  V  Energy  J 


Material  A710 

Page  9900.10 

Description 

Material  Code  . 

.  002.003.02A1 

Material  Name  . 

.  A710 

UNS  . 

Other  Designation  . 

.  Class  1 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  3/8  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

.  48160 

Reference  . 

* 

Material  A710 


scription 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 


mpositlon 

C  . 

P  . . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


abrication  History 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Final  Temperature  . 

Cold  Work  Strain  . 

Aeins  Time  . 


operty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  .... 

Tensile  Modulus  . 

Standard  Year  . 


Test  Temp 
degF 


Room 


002.003.01B1 

* 


Wrought  Metal 
.  5/8  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  10000.1 


A710 
Class  2 
Plate 
Actual 
48160 


0.04% 

Mn  . 

.  0.60  % 

0.01  % 

S  . 

.  0.007% 

0.24% 

Cr  . 

.  0.80% 

0.90  % 

Mo  . 

.  0.18  % 

* 

Cu  . 

.  1.16% 

0.041  % 

Ti  . 

* 

* 

A1  . 

* 

Other  Comoonents  . 

.  None  % 

1100  degF 

* 


Producer  . 

Addlinfo  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Tensile 

* 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Uniform  Elongation 
Standard  Method  . . 


*  -  not  reported 


Material  A710 


Page  10000.2 


Description 

Material  Code  .  002.003.01B1 

UNS  .  * 

Type  .  Wrought  Metal 

Thickness  .  5/8  in 

Composition  Position  .  * 

Reference  .  • 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A710 

Class2 

Plate 

Actual 

48160 


ee  Pase  1 


See  Pace  1 


Property  Measurements 

Test  Type  .  Charp:' V  Impact 

Shear  Fracture  .  * 

Standard  Method  .  * 


Full 

L-. 

FuU 

L-1 

Full 

L-1 

FuU 

L-1 

FuU 

L-1 

FuU 

L-1 

3/4 

L-1 

3/4 

L-1 

3/4 

L-1 

FuU 

L-1 

FuU 

L-’ 

FUU 

L-" 

Full 

L-' 

FuU 

L-1 

FuU 

L-1 

FuU 

L-l 

FuU 

L-" 

FuU 

L-1 

FuU 

T-I 

FuU 

T-I 

FuU 

T-1 

FuU 

T-1 

FuU 

T-1 

FuU 

T-1 

3/4 

T-1 

3/4 

T-1 

3/4 

T-1 

Full 

T-] 

FuU 

T-1 

FuU 

T-1 

Full 

T-1 

Full 

T-1 

FuU 

T-] 

FuU 

T-l 

FuU 

T-] 

Position  . 

Did  Specimen  Split? 
Standard  Year  


Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Asstmed 

Assumed 

Assumed 

No 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 
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Marine  Structural  Toughness  Data  Bank 


Description 

Material  Code  . 

.  002.003.01B1 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  2 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  5/8  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

.  48160 

Reference  . 

Material  A710 


Page  10000.5 


*  -  not  reported 


Marine  Structural  Toi 

.'qhress  Data  Bank 

Materia)  A710 

Page  10100.1 

Material  Code  . 

.  002.003.01C1 

Material  Name  . 

.  A710 

UNS  . 

Other  Designation  . 

.  Class3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  5/8  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lotib  . 

.  48160 

Reference  . 

* 

Composition 

C  . 

.  0.04% 

Mn  . 

.  0.60  % 

P  . 

.  0.01% 

S  . 

.  0.007% 

Si  . 

.  0.24  % 

Cr  . 

.  0.80% 

Ni  . 

.  0.90% 

Mo  . 

.  0.18  % 

V  . 

* 

Cu  . 

.  1.16% 

Cb  . 

.  0.041% 

Ti  . 

* 

B  . 

* 

A1  . 

* 

N  . 

Other  Comnonents  . 

.  None  % 

Heat  Treatment  . 

.  QJC- 

Producer  . 

* 

Year  Produced  . 

« 

Addlinfo  . 

.  None 

Source  . 

* 

Melting  Practice  . 

* 

Ingot  Position  . 

Killing  Process  . 

* 

Process  Temperature  . 

* 

ProcessTime  . 

Rolling  Conations  . 

* 

Final  Processing  . 

.  K 

Fuial  Temperature  . 

.  1200  degF 

Firjal  Time  . 

• 

Cold  Work  Strain  . 

* 

Aging  Temperature  . 

* 

AainK  Time  . 

* 

Location  . 

Property  Measurements 

Test  Type  . 

.  Tensile 

Position  . 

Specimen  Type  . 

Specimen  Thickness  . 

.  5/8  in 

Gage  Length  . 

.  2in 

Loading  Rate  . 

* 

Tensile  Strength  Offset  .... 

* 

Tensile  Yield  Point  . 

* 

Uniform  Elongation  . 

Tensile  Modulus  . 

* 

Standard  Method  . 

* 

Standard  Year  . 

• 

Test  Temp 
degF 


Room 

Room 


*  -notreported 


Marine  Structural  Toughness  Data'Bank 
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Description 

Material  Code  . 

...  002.003.01C1 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  3 

Type  . 

. .  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  5/8  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

.  48160 

Reference  . 

See  Paee  10100.1 

See  Pase  10100.1 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

* 

Specimen  Type  . 

.  Full 

Shear  Fracture  . 

* 

Ehd  Specimen  Fracture?  . 

.  Assumed 

Did  Specimen  Split?  . 

* 

Standard  Method  . 

* 

Standard  Year  . 

* 

Otien 

Test  Temp 
degF 

CVN  Energy 
ft-lb 

Lat  Expans 
mils 

L-T  o 

-200 

3 

1 

L-T  o 

-200 

9 

3 

L-T  o 

-180 

114 

72 

L-T  o 

-180 

50 

32 

L-T  o 

-160 

57 

34 

L-T  o 

-160 

71 

43 

L-T  o 

-130 

106 

68 

L-T  o 

-130 

142 

88 

L-T  o 

-100 

113 

63 

L-T  o 

-80 

157 

91 

L-T  o 

-80 

157 

91 

L-T  o 

-80 

193 

95 

L-T  o 

-80 

193 

95 

L-T  o 

-50 

183 

94 

L-T  o 

-50 

186 

103 

L-T  o 

75 

178 

93 

L-T  o 

75 

204 

92 

T-L  ‘ 

-200 

6 

1 

T-L  ^ 

-200 

7 

2 

T-L  * 

-180 

12 

6 

T-L  ^ 

-180 

20 

10 

T-L  ^ 

-160 

10 

3 

T-L  ^ 

-160 

43 

24 

T-L  ^ 

-130 

59 

40 

T-L  ^ 

-130 

94 

58 

T-L  * 

-100 

111 

66 

T-L  ^ 

-100 

115 

71 

T-L  * 

-100 

90 

68 

T-L 

-100 

>120 

« 

T-L  ^ 

-80 

114 

73 

T-L  * 

-80 

114 

73 

T-L  * 

-80 

134 

74 

T-L  ‘ 

-80 

134 

74 

T-L  ^ 

-50 

149 

80 

*  -  notreportad 


(continued) 
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Material  A710 

(continued) 


Orien 

Test  Temp 
degF 

mmSmM 

Lat  Expans 
mils 

-50 

92 

75 

90 

[HHSIBIH 

75 

94 

Page  10100.3 


*  -notreponed 
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Description 

Material  Code  . 

.  002.003.01C1 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  5/8  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

.  48160 

Reference  . 

* 

ItA^J 


30. 


80. 


50. 


Material  A710 


script  ion 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


on 


002.003.01C1 

* 

Wrought  Metal 

.  5/8  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  10100.5 


A710 
Class  3 
Plate 
Actual 
48160 


See  Pace  10100.1 


Sec  Pace  10100.1 


operty  Measurements 

Test  Type  . 

Specimen  Type  . 

losses  . 

Standard  Method  . 


Nil  Ductilty  Transition 
.  P-3 


Position  . . 
Filler  Alloy 
Orientation 


Test  Temp 
degF 

Break? 

NDTT 

Yes 

No 

Yes 

No 

*  -notreponed 


Material  A710 


ption 

Mabaial  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Refwence  . 


position 

c  . 

p  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


002.004.01A1 

* 


Wrought  Metal 

.  3/8  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  10200.1 


A710 
Class  1 
Plate 
Actual 
41509 


0.05% 

Mn  . 

.  0.54  % 

0.01  % 

S  . 

.  0.009% 

0.32% 

Cr  . 

.  0.72% 

0.93% 

Mo  . 

.  0.19  % 

* 

Cu  . 

.  1.20% 

0.042% 

Ti  . 

* 

* 

A1  . 

Other  Comoonents  . 

.  None  % 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conations  . 

Final  Temperature  . 

Cold  Work  Strain  . 

Auing  Time  . 


operty  Measurements 

Test  Type  . 

Specimen  Type  . 

C^ge  Length  . 

Tensile  Strength  OHset  ... 

Tensile  Modulus  . 

Standard  Year  . 


llOOdegF 

* 


Produce  . 

Addlinfo  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Tensile 

* 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Uniform  Elongation 
Standard  Method  . . 


Test  Temp 
degF 


Room 


-  not  reported 


Material  A710 
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Marine  Structural  Toughness  Data  Bank 


Material  A710 

Page  10200.3 

Description 

Material  Code  . 

.  002.004.01A1 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  1 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  3/8  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

.  41509 

Reference  . 

* 

Material  A710 


Page  10200.4 


Description 

MaterialCode  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 

-  002.004.09ABA 

* 

....  Welded  Joint 
.  3^  in 

« 

Material  Name  . 

Other  Designation  . 

Form  . 

Composition  Type  . 

Lot  ro  . 

.  A710 

.  Class  1 

.  Plate 

.  Actual 

.  41509 

SeePaee  10200.1 

1  rfn  rrm  z  i  n 

SeePaee  10200.1 

Weld  Code  . 

.  002.004.09ABA 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  3/8  in 

Welding  Position  . 

.  Flat 

Preheat  Temperature  . 

.  None  degF 

Metal  Gap  . 

.  Norte  in 

Inteipass  Temperature  . 

.  200degF 

Passes  . 

.  2 

HUer  Specification  . 

* 

Filler  Name  . 

.  Armco  W24 

Filler  Carbon  Content  . 

« 

Filler  Metal  Size  . 

.  5/32  in 

Shielding  Gas  . 

* 

Voltage  . 

.  30  volts 

Amperage  . 

.  500  amps 

Polarity  . 

.  DCRP 

Travel  Speed  . 

.  18  inAnin 

Heat  Input/Pass  . 

.  50KJ/in 

Joint  PrqKuadon  . 

.  Smooth  Butt 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

...  1 1mm  in  HAZ 

Location  wrt  Surface  . . . 

. . .  Mid  thickness  at  root 

Post-Weld  Heat  Temp  . 

* 

Post- Weld  Heat  Time  . . . 

* 

Hux  Type  . 

♦ 

Flux  Name  . 

.  Lindel66p 

Weld  Composition  Reported?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  1/2T 

Specimen  Type  . 

.  3/4 

Shear  Fracture  . 

• 

EMd  Specimen  Fracture?  . 

. .  Assumed 

Did  Specimen  Split?  . . . . 

* 

Standard  Method  . 

Standi  Year  . 

■Hi 

Test  Temp 
degF 

CVN  Energy 
ft-lb 

Lat  Expans 
mils 

T-L  o 

18 

18 

T-L  o 

25 

22 

T-L  o 

26 

23 

T-L  o 

-80 

26 

25 

T-L  o 

-50 

32 

21 

T-L  o 

-50 

48 

43 

T-L  o 

0 

52 

48 

T-L  o 

0 

55 

52 

Marine  Structural  Toughness  Data  Bank 
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DMcnpiion 

MaterialCode  . 

....  001004.09ABA 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  1 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Huckness  . 

.  3/8  in 

Composition  Type  . 

.  Actual 

Conqx)sition  Position  . 

♦ 

Lotro  . 

.  41509 

Referaice  . 

Material  A710 


Page  10200.6 


Description 

Matmal  Code  . 

002.004.02ABA 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  1 

Type  . 

. . .  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  3/8  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

.  41509 

Reference  . 

4> 

SeePajie  10200.1 

i 

See  Paee  10200.1 

IWeia 

Weld  Code  . 

002.004.02ABA 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

. , .  3/8  in 

Welding  Position  . 

.  Flat 

Preheat  Temperature  . 

....  None  degF 

Metal  Gap  . 

.  None  in 

Inteipass  Temperature  . 

.  200degF 

Passes  . 

.  2 

Filler  Specification  . 

* 

Filler  Name  . 

.  Aimco  W24 

Rller  Carbon  Content  . 

Filler  Metal  Size  . 

.  5/32  in 

Shielding  Gas  . 

Voltage  . 

.  30  volts 

Amperage  . 

.  500  amps 

Polarity  . 

.  DCRP 

Travel  Speed  . 

.  18  in/min 

Heat  Input/Pass  . 

.  50KJ/in 

Joint  Prqraration  . 

. . .  Smooth  Butt 

Number  of  Sides  . 

.  2 

Location  wit  Weld  . 

.  Fusion  line 

Location  wit  Surface  . 

Mid  thickness  at  root 

Post- Weld  Heat  Temp  . 

* 

Post- Weld  Heat  Time  . 

* 

Flux  Type  . 

4t 

Flux  Name  . 

.  Lindel66p 

Weld  Composition  Reported?  . . 

.  No 

Proporty  Measurements 

Test  Type  . 

Charpy  V  Impact 

Position  . 

.  1/2T 

Specimen  Type  . 

.  3/4 

Shear  Fracture  . 

• 

Did  Specimen  Fracture?  . 

.  Assumed 

Did  Specimen  Split?  . 

* 

Standi  Method  . 

r 

m 

Standi  Year  . 

\  /^\/xT  1  T  C _ _ 

* 

Marine  Structural  Toughness  Data  Bank 
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Description 

Material  Code  . 

....  002.004.02ABA 

Material  Name  . 

.  A710 

UNS  . 

« 

Other  Designation  . 

.  Class  1 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  3/8  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

.  41509 

Reference  . 

4> 

Material  A710 


Page  10200.8 


MaterialCode  . 

UNS  . 

Type  . 

Huckness  . 

Conqiosition  Positkm 
Refexence  . 


002.004  09  AAA 

* 

. .  Welded  Joint 
.  3/8  in 


Material  Name  .. 
Other  Designation 

Fonn  . 

Cooqtosition  Type 
Lotn>  . 


A710 

Classl 

Plate 

Actual 

41S09 


imziz 


weld 

WeldCode  . 

.  002.004.09AAA 

WeldType  . 

.  SMAW 

Base  Metal  Thidciieas  . 

.  3/8in 

Welding  Position  . 

.  Flat 

FrefaeatTempecatiire  . 

.  None  degF 

Metal  . 

.  3/32  in 

inicipass  TeaqKntnre  . 

.  400degF 

Passeii  . 

• 

Hller  Spedficatiaa  . 

.  E11018-M 

HOerName  . 

• 

RUer  Qubon  Cooteat  . 

Filler  Metal  Size  . 

.  5/32  in 

ShiddiogOas  . 

• 

Voltage  . 

.  23  vohs 

Amperage  . 

.  170  amps 

Polarity  . 

.  DCRP 

Tiavel  Speed  . 

.  11  mAnin 

HeatIi^tA*iss  . 

.  72K3/m 

Joint  PrqMiation  . 

.  V  Groove 

Number  dSides  . 

.  1 

Locatkm  wrt  Weld  . 

...  llmminHAZ 

Localioo wn Surfnx  ... 

..  Mid  thickneu  not  root 

Post-Weld  Heat  Temp  . 

* 

Post-Weld  Heat  Time  .. 

• 

Huxiype  . 

* 

FluxName  . 

* 

WeMCwnyysitionReiwrt^,^ 

.  No 

.. 

TestType  . 

...  Chaipy V Impact 

Position 

SpecimeaType  . 

...' .  3f4 

ShevFnclure  .... 

Did  Spedmea  Ptaclare?  . . . 

.  Anamed 

Did  Specimen  Sfdil? 

»  1  t  -  1 1*  V  w  K'- i 

• 

StaatM  Year  . . . . 

T-L  o 


Charpy  V  Energy  J 
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DMcrtplion 

MaterialCode  . . 

.  002.004.09AAA 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Oassl 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

ThidmeM  . 

.  3/8  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

« 

Loilb  . 

.  41509 

Reference  . 

* 

•300.0  -180.0  -60.0  60.0  180.0  300.0 

ft-lb 
300.0 


225.0 


150.0 


75.0 


OjO 


-200.0  -13a0  -60X)  10.0  80i)  150.0 


TotTeaqNtititre  &egC 


•  BoCfipofiid 


Material  A710 
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scription 

MatoialCode  .  002.004.02AAA 

UNS  .  * 

Type  .  Welded  Joint 

Thickness  .  3/8  in 

Composition  Position  . * 

Reference  . * 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A710 
Class  1 
Plate 
Actual 
41509 


See  Page  10200.1 


- 

1 

Weld  Code  . 

.  002.004.02AAA 

Weld  Type  . 

.  SMAW 

Base  Metal  Thickness  . 

.  3/8  in 

Welding  Position  . 

.  Flat 

Preheat  Temperature  . 

.  None  degF 

Metal  Gap  . 

.  3/32  in 

biteipass  Temperature  . 

.  400degF 

Passes  . 

* 

HUer  Specification  . 

.  E11018-M 

FiUer  Name  . 

*  , 

Filler  Carbon  Content  . 

* 

Filler  Metal  Size  . 

.  5/32  in 

Shielding  Gas  . 

Voltage  . 

.  23  volts 

Amperage  . 

.  170  amps 

Polarity  . 

.  DCRP 

Travel  Speed  . 

.  11  in/min 

Heat  Input/Pass  . 

.  22  KJAn 

Joint  PrqKiration  . 

.  V  Groove 

Number  of  Sides  . 

.  1 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wrt  Surface  . 

Mid  thickness  not  root 

Post-Weld  Heat  Temp  . .  _ 

* 

Post- Weld  Heat  Time  _ 

* 

Flux  Type  . 

« 

Flux  Name  . 

* 

Weld  Composition  Reported?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  1/2T 

Specimen  Type  . 

.  3/4 

Shear  Fracture  . 

« 

EKd  Specimen  Fracture?  . 

.  Assumed 

Did  Specimen  Split?  . 

Standard  Method  . 

• 

Standi  Year  . 

* 

Lat  Expans 
mils 


-60 

36 

-60 

55 

'  fKXfBponoo 
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Description 

Material  Code  . 

....  002.004.02AAA 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  1 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  3/8  in 

Composition  Type  . 

.  Actual 

Composition  Position  .... 

* 

Lot  ID  . 

.  41509 

Reference  . 

* 

Material  A710 


Page  10300.1 


cript 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


pos 

C  . 

P  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . . 


002.005.01A1 


Wrought  Metal 
.  1/2  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A710 
Class  1 
Rate 
Actual 
50054 


0.060% 

Mn  . 

.  0.70  % 

0.01  % 

S  . 

.  0.009% 

0.26% 

Cr  . 

.  0.73% 

0.82% 

Mo  . 

.  0.18  % 

Cu  ....' . 

.  1.28% 

0.041  % 

■n  . 

A1  . 

* 

m 

Other  Comnonents  . 

.  None  % 

I  71 '4' 11  Mil 


Heat  Treatment  . . . . 
Year  Produced  .... 

Source  . 

Ingot  Position  . 

Process  Tempenture 
Rolling  Conditions  . 
Final  Temperature  . . 
Cold  Woik  Strain  . . 


llOOdegF 


Producer  . 

Addlinfo  . 

Melting  Practice  . . 
Killing  Process  ... 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


uremants 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  . . . . 

Toisile  Modulus  . 

Standard  Year  . 


Tensile 

2in 

* 


Position  . 

Specimen  Thickness 

Lading  Rale  . 

Uniform  Elongation 
Standard  Method  . . 


Material  A710 


Page  10300.2 


Charpy  V  Energy  J 


Material  A710 

Page  1 0300.3 

Description 

Material  Code  . 

.  002.005.01  A 1 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  1 

Type  . 

....  Wrought  Metal 

Form  . 

.  .  Plate 

Thickness  . 

.  1/2  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

*  * 

Lot  ID  . 

.  50054 

Reference  . 

« 

-200.0 


Material  A710 


script 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


position 

c  . 

p  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


002.006.01A1 


Wrought  Metal 

.  1/2  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  10300.4 


A710 
Class  1 
Plate 
Actual 
59609 


0.035  % 

Mn  . 

.  0.44  % 

0.01  % 

S  . 

.  0.015% 

0.28% 

Cr  . 

.  0.68% 

0.89  % 

Mo  . 

.  021  % 

* 

Cu  . 

.  1.16% 

0.045  % 

Ti  . 

* 

A1  . 

* 

* 

Other  Comoonents  . 

.  None  % 

I  f[ill  ^44  i  M  I'l 


Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Hnal  Temperature  . 

Cold  Woik  Strain  . 

Aging  Time  . 


operty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  . . . 

Tensile  Modulus  . 

Standard  Year  . 


t 


llSOdegF 


Producer  . 

Addlinfo  . 

Melting  Practice  . . 
Killing  Process  . . . 

Process  Time  _ 

Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Tensile 

1  in 

* 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Uniform  Elongation 
Standard  Method  . . 


Test  Temp 
degF 

UTS 

ksi 

Room 

101.2 

•  not  reported 


Material  A710 


Page  10300.5 


Charpy  V  Energy  J 


Material  A710 

Page  10300.6 

Description 

Material  Code  . 

.  002.006.01A1 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  1 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1/2  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

.  59609 

Reference  . 

* 

-200.0 


Material  A710 


Page  10400.1 


Description 

Material  Code  . 

.  002.005.01B1 

Material  Name  . 

.  A710 

UNS  . 

Other  Desigiudon  . 

.  Class  2 

Type  . 

Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1.25  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

.  50054 

Reference  . 

* 

mposition 

c  . 

p  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


abricatlon  History 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Final  Temperature  . 

Cold  Work  Strain  . 

Asine  Time  . 


roperty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  .... 

Tensile  Modulus  . 

Standard  Year  . 


Test  Temp 
degF 


Room 


0.06% 
0.01  % 
0.26% 
0.82  % 


0.041  % 


Mn  . 

S  . 

Cr  . 

Mo  . 

Cu  . 

Ti  . 

A1  . 

Other  Components 


0.70% 

0.009% 

0.73% 

0.18% 

1.28% 


1100  degF 

* 


Producer  . 

Addl  Info  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Tensile 

* 

2  in 

* 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Uniform  Elongation 
Standard  Method  . . 


1.25  in 


Elongauon 

% 


28 


*  -  not  rqxMted 


Marine  Structural  Toughness  Data  Bank 


Material  A710 

Page  10400.3 

description 

Material  Code  . 

.  002.005.01B1 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class2 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1.25  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lotib  . 

.  50054 

Reference  . 

« 

Material  A710 

Page  10500.1 

Description 

Material  Code  . 

...  002.005.01C1 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  ClassS 

Type  . 

Wrought  Metal 

Form  .  1 . 

.  Plate 

Thickness  . 

.  1.25  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

♦ 

Lot  ID  . 

.  50054 

Reference  . 

* 

Composition 

C  . 

.  0.06% 

Mn  . 

.  0.70  % 

P  . 

.  0.01% 

S  . 

.  0.009% 

Si  . 

.  0.26  % 

Cr  . 

.  0.73% 

Ni  . 

.  0.82% 

Mo  . 

.  0.18% 

V  . 

Cu  . 

.  1.28% 

Cb  . 

.  0.041% 

Ti  . 

« 

B  . 

* 

A1  . 

* 

N  . 

• 

Other  Comnonents  . 

.  None  % 

Fabrication  History 

Heat  Treatment  . 

.  Q.K 

Producer  . 

* 

Year  Produced  . 

• 

Addl  Info  . 

. .  None 

Source  . 

• 

Meldiig  Practice  . 

* 

Ingot  Position  . 

* 

Killing  Process  . 

• 

Process  Temperature  . 

• 

Process  Time  . 

* 

Rolling  Conditions  . 

« 

Final  Processirtg  . 

.  K 

Final  Temperature  . 

.  1200  degF 

Final  Time  . 

• 

Cold  Work  Strain  . 

Aging  Tempenture  . 

0 

Asins  Time  . 

* 

Location  . 

* 

Property  Measurements 

Test  Type  . 

.  Tensile 

Position  . 

0 

Specimen  Type  . 

m 

Specimen  Thickness  . 

.  125  in 

Gage  Length  . 

.  2in 

LoadingRate  . 

0 

Tensile  Strength  Offset  . 

• 

Uniform  Elongation  . 

0 

Tensile  Modulus  . 

• 

Standard  Method  . 

0 

Standard  Year  . 

♦ 

Lijihi 


*  -noticpoited 


Material  A710 


Page  10500.2 


Material  Code  .  002.005.01C1 

UNS  .  • 

Type  .  Wrought  Metal 

TUckness  .  1.25  in 

Composition  Position  .  • 

Reference  .  • 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
LotID  . 


A710 

Class3 

Plate 

Actual 

50054 


ugai 


ee  Paee  1 


eePaee  1 


liE13D13IliinEri 


•Effl 


surements 

Test  Type  .  Charpy  V  Impact 

Specimen  Type  .  Full 

EMd  Specimen  Fracture?  .  Assumed 

Standmd  Method  .  * 


Orien  Test  Temp 

degF 


Position  . 

Shear  Fracture  . 

Did  Specimen  Split?  . 

Standard  Year  . 


CVN  Energy  Lat  Expans 
ft-lb  mils 


2 
5 
77 


110 

124 


Marine  Structural  Toughness  Data  Bank 


Material  A710 

bsscriptlon 

Material  Code  .  002.005.01C1 

UNS  .  • 

Type  .  Wrought  Metal 

Thickness  .  1.25  in 

Composition  Position  .  * 

Reference  .  * 


Page  10500.3 


Material  Name  .  A710 

Other  Designation  .  Class  3 

Form  .  Plate 

Composition  Type  .  Actual 

LotID  .  50054 


Material  A710 

Page  10500.4 

Material  Code  . 

.  002.005.09C 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class3 

Type  . 

....  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1.25  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

m 

Lotib  . 

.  50054 

Reference  . 

m 

'Mil  1^— 

See  Paae  10500.1 

See  Page  10500.1 

Weld  Code  . 

....  002.005.09C 

Weld  Type  . 

.  SMAW 

Base  Metal  Thickness  . 

.  1  in 

Welding  Position  . 

.  Vert-Up 

Preheat  Temperature  . 

.  70degF 

Metal  Gap  . 

.  3/16  in 

Inietpass  Temperature  . 

.  300  degF 

Passes  . 

.  7 

Filler  Specification  . 

.  E8018 

Filler  Name  . 

Filler  Qffbon  Content  . 

* 

Filler  Metal  Size  . 

.  1/8  in 

Shielding  Gas  . 

.  None 

Voluge  . 

.  22  volts 

Amperage  . 

.  140  amps 

Polarity  . 

.  DCRP 

Travel  Speed  . 

Heat  Input^ass  . 

« 

Joint  Prqnratioa  . 

.  Double  V-Gioove 

Number  of  Sides  . 

.  2 

Location  wit  Weld  . 

. ...  llmminHAZ 

Location  wn  Surface  . 

♦ 

Post-Weld  Heat  Temp  . 

.  1150degF 

Post- Weld  Heat  Time  . 

.  5hr 

Flux  Type  . 

Flux  Name  . 

♦ 

t  wr7i  1  ■  1 1  r.M  tL'  .W  r.'. 

.  No 

TestType  . 

.  Chaipy  V  Impact 

Position  . 

^lecimenType  . 

.  FuU 

Shear  Fracture  . 

• 

Spedroen  Fracture?  . 

.  Assumed 

Did  Specimen  Split?  . 

• 

Standi  Method  . 

« 

Standard  Year  . 

• 

*  -aotraponed 


Charpy  V  Energy  J 


Material  A710 


Description 

Material  Code  . 

.  002.005.09C 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class3 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1.25  in 

Composition  Type  . 

. .  Actual 

Composition  Position  . 

* 

Lotib  . 

.  50054 

Reference  . 

* 

0.0 


Material  A710 


script 

Material  Code  .  002.005.02C 

UNS  . * 

Type  .  Welded  Joint 

Thickness  .  1.25  in 

Composition  Position  .  • 

Referaice  .  • 


ii£i!as3i3ii;inErj 


Material  Name  .. 
Other  Designation 

Form  . 

Composition  Type 
LotID  . 


Page  10500.6 


A710 
Class  3 
Hate 
Actual 
50054 


ee  Pace  10500.1 


See  Pace  10500.1 


Weld  Code  . 002.005.02C 

Base  Metal  Thickness  .  1  in 

Preheat  Temperature  .  70degF 

Inieipass  Temperature  .  300  degF 

Filler  Specification  .  E8018 

Filler  Carbon  Content  .  * 

Shielding  Gas  .  None 

Amperage  .  140  amps 

Travel  Speed  .  * 

Joint  PrqMration  .  Double  V-Groove 

Location  wrt  Weld  .  Fusion  line 

Post-Weld  Heat  Temp  .  1150  degF 

Flux  Type  .  • 

Weld  Composition  Repotted?  .  No 


surements 

Test  Type  .  Charpy  V  Impact 

Specimen  Type  .  Full 

Ehd  Specimen  Fracture?  .  Assumed 

Standi  Method  .  * 


Test  Temp 
degF 


Weld  Type  . 

Welding  Position  . . . 

Metal  Gap  . 

Passes  . 

Filler  Name  . 

Filler  Metal  Size  . . . . 

Voluge  . 

Polarity  . 

Heat  Inpui/Pass  .... 
Number  of  Sides  ... 
Location  wit  Surface 
Post- Weld  Heat  Time 
Flux  Name  . 


SMAW 
Vert-Up 
3/16  in 
....  7 


.  1/8  in 
22  volts 
DCRP 

* 

....  2 


Position  . 

Shear  Fracture  . 

Did  Specimen  Split?  . 

Standi  Year  . 


Lat  Expans 
mils 


-120 

9  . 

-120 

9 

-100 

25 

-100 

31 

-100 

88 

-80 

19 

-80 

22 

-80 

87 

-60 

104 

•60 

117 

-60 

97 

Marine  Structural  Toughness  Data  Bank 


Marine  Structural  Toughness  Data  Bank 

Material  A710 

Page  10600.1 

Description 

• 

Material  Code  .... 

.  002.006.01B1 

Material  Name  . 

.  A710 

UNS  . 

Other  Designation  . 

.  Class  2 

Type  . 

.  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  3/4  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

.  59609 

Reference  . 

* 

Composition 

c  . 

...  0.035% 

Mn  . 

.  0.44  % 

p  . 

. ...  0.01% 

S  . 

.  0.015% 

Si  . 

. . .  0.28  % 

Cr  . 

.  0.68% 

Ni  . 

....  0.89% 

Mo  . 

.  0.21% 

V  . 

* 

Cu  . 

.  1.16% 

Cb  . 

...  0.045% 

Ti  . 

* 

B  . 

* 

A1  . 

* 

N  . 

* 

Other  Comoonents  . 

.  None  % 

I  Fabrication  History 

Heat  Treatment  . . . 

.  Q.K 

Producer  . . 

* 

Year  Produced  . . . . 

Addlinfo  .. 

.  None 

Source  . 

Melting  Practice  . 

* 

Ingot  Position  .... 

* 

Killing  Process  . 

* 

Process  Temperature 

4t 

Process  Time 

* 

Rolling  Conditions 

* 

Final  Processing  . 

.  K 

Final  Temperature  . 

llOOdegF 

Final  Time  . 

Cold  Work  StraLi  . 

* 

Aging  Temperature  . 

• 

Ak’hk  Time  . 

* 

Location  . . 

• 

I  Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . . . 

* 

Specimen  Type  . . . 

.  Full 

Shear  Fracture  . 

Did  Specimen  Fracture?  . 

. .  Assumed 

Did  Specimen  Split?  . 

* 

I  Standard  Method  . . 

* 

Standard  Year  . 

• 

Orien 

Test  Temp 

CVN  Energy 

Lat  Expans 

degF 

ft-lb 

mils 

L-T  o 

-150 

13 

6 

L-T  o 

-150 

70 

49 

L-T  o 

-150 

71 

49 

L-T  o 

-100 

124 

76 

L-T  o 

-100 

145 

88 

L-T  o 

-100 

86 

59 

L-T  o 

-50 

144 

79 

L-T  o 

-50 

152 

80 

L-T  o 

-50 

163 

84 

L-T  o 

0 

173 

90 

L-T  o 

0 

178 

86 

L-T  o 

0 

186 

90 

L-T,o 

75 

185 

89 

L-T  o 

75 

186 

88 

L-T  o 

75 

190 

90 

T-L  * 

-150 

11 

5 

T-L  ^ 

-150 

73 

50 

*  -notreported 


vcontinued) 


Marine  Structural  Toughness  Data  Bank 


Material  A710 

(continued) 


Orien 

Test  Temp 
degF 

CVN  Energy 
ft-lb 

Lat  Expans 
mils 

T-L  ^ 

TsQ 

9 

3 

T-L  * 

-100 

100 

64 

T-L  ^ 

-100 

103 

65 

T-L  ^ 

-100 

98 

65 

T-L  ‘ 

-50 

109 

68 

T-L  ‘ 

-50 

124 

74 

T-L  ^ 

-50 

131 

76 

T-L 

0 

136 

83 

T-L 

0 

148 

83 

T-L 

0 

149 

81 

T-L  * 

75 

152 

82 

T-L  ^ 

75 

154 

88 

T-L  ^ 

75 

158 

89 

Page  10600.2 


*  -notrcported 


Charpy  V  Energy  J 


Page  1 0600.3 


Material  A710 


Description 

Material  Code  . 

.  002.006.01  B1 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  2 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  3/4  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

.  59609 

Reference  . 

* 

-200.0 


Material  A710 

Page  10600.4 

Description 

Material  Cotte  . 

.  002.006.01B1 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  2 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

..' .  3/4  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

.  59609 

Reference  . 

* 

*1*^1  (f 


on 


ricatlon  HIsto 


roperty  Measurements 

Test  Type  . 

Specimen  Type  . 

losses  . 

Standard  Method  . 


See  Page  10600.1 


See  Page  10600.1 


Nil  Ductilty  Transition 
.  P-2 


Position  . . 
Filler  Alloy 
Orientation 


Test  Temp 
degF 

Break? 

NDTT 

Yes 

No 

Yes 

No 

Material  A710 


Description 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


002.006.01C  I 


Wrought  Metal 
.  0.75  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  10700.1 


A710 
Class  3 
Plate 
Actual 
59609 


Composition 

c  . 

p  . 


0.035  % 
0.01  % 
0.28  % 
0.89  % 


0.045  % 


Mn  . 

S  . 

Cr  . 

Mo  . 

Cu  . 

Ti  . 

AI  . 

Other  Comnonents 


0.44% 
0.015  % 
0.68% 
0.21  % 
1.16% 


None  % 


abrication  History 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 
Rolling  Conditions  . . 
Final  Temperature  . . . 
Cold  Work  Strain  . . . 
Aeins  Time  . 


1150degF 


Producer  . 

Addlinfo  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


roperty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  ... 

Tensile  Modulus  . 

Standard  Year  . 


Tensile 


Position  . 

Specimen  Thickness 

Loading' Rate  . 

Uniform  Elongation 
Standard  Method  . . 


0.75  in 


Test  Temp 
degF 


Room 


*  -  not  reported 


Material  A710 

Page  10700.2 

Description 

Material  Code  . 

.  002.006.01C1 

Material  Name  . 

.  A710 

UNS  . 

Other  Designation  . 

.  Class  3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  0.75  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

.  59609 

Reference  . 

on 


cation 


roperty  Measurements 

Test  Type  . 

Specimen  Type  . 

Shear  Fracture  . 

Did  Specimen  Split?  . 

Standard  Year  . 


See  Page  10700.1 


See  Page  10700.1 


Charpy  V  Impact 
.  Full 


Position  . 

Lateral  Expansion  .... 
Did  Specimen  Fracture? 
Standi  Method  . 


68  mils 
Assumed 


Orien 

Test  Temp 

degF 

*  -notieported 


Marine  Structural  Toughness  Data  Bank 


Material  A710 

Page  10700.3 

Description 

Material  Code  . 

.  002.006.01C1 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  0.75  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

.  59609 

Reference  . 

* 

Material  A710 


Page  10700.4 


script  ion 

Material  Code  . 

UNS  . 

Type 

Thickness  . 

Composition  Position  . 

Reference  . 


on 


abrication  History 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Final  Temperature  . 

Cold  Work  Strain  . 

Aeine  Time  . 


roperty  Measurements 

Test  Type  . 

Specimen  Type  . 

Did  Specimen  Fracture?  . . . 
Standard  Method  . 


002.006.01C2 

* 

Wrought  Metal 
.  0.75  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A710 
Class  3 
Plate 
Actual 
59609 


See  Pace  10700.1 


llCOdegF 


Producer  . 

Addlinfo  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Charpy  V  Impact 
.  Full 

.  Assumed 

* 


Position  . 

Shear  Fracture  .... 
Did  Specimen  Split? 
Standard  Year  .... 


*  -  notrqponed 


(continued) 


Marine  Structural  Toughness  Data  Bank 


Material  A710 

(continued) 


Orien 

Test  Temp 
degF 

CVN  Energy 
ft-lb 

Lat  Expans 
mils 

0 

63 

75 

76 

75 

74 

75 

80 

Page  10700.5 


*  -  not  reported 


Qttrpy  V  Energy  J 


Material  A710 

Page  10700.6 

.  002.006.01C2 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  0.75  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

.  59609 

Reference  . 

« 

Material  A710 


cription 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


002.006.01C2 

* 

Wrought  Metal 

.  0.75  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
LotlD  . 


Page  10700.7 


A710 

Class3 

Plate 

Actual 

59609 


eePaee  1 


eePage  1 


MU 


m 


surements 

Test  Type  . 

Specimen  Type  . 

losses  . 

Standard  Method  . 


Nil  Ductilty  Transition 
.  P-2 

* 


Position  . . 
Filler  Alloy 
Orientation 


Test  Temp 
degP 

Break? 

_ 

NDTT 

Yes 

No 

Yes 

No 

*  -Dotreponed 


Material  A710 


script  ion 

Material  Code  . 

UNS  . 

Type 

Thickness  . . 

Composition  Position 
Reference  . 


002.007.01A1 

* 


Wrought  Metal 
.  3/4  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  10800.1 


A710 
Class  1 
Plate 
Actual 
42252 


c  . 

p  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


abrlcatlon  History 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Final  Temperature  . 

Cold  Work  Strain  . 

Affine  Time  . 


roperty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  . . . 

Tensile  Modulus  . 

Standard  Year  . 


t 


0.04% 

Mn  . 

.  0.48  % 

0.01  % 

S  . 

.  0.009% 

0.28% 

Cr  . 

.  0.70% 

0.90% 

Mo  . 

.  0.19  % 

* 

Cu  . 

.  1.16% 

0.038  % 

Ti  . 

* 

* 

A1  . 

* 

* 

Other  Comnonents  . 

* 

llOOdegF 

* 


Producer  . 

Addlinfo  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Titpe  . 

Aging  Temperature 
Location  . 


Tensile 

* 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Uniform  Elongation 
Standard  Method  . . 


Test  Temp 
degF 


oom 


Elongation 

% 


5 


Charpy  V  Energy  J 


Material  A710 


Page  10800.3 


Material  A710 

Page  10800.4 

Description 

, 

Material  Code  . 

. ,  002.007.09AAA 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Qass  1 

Type 

....  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

. 1 . .  3/4  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

♦ 

Lot  ID  . 

.  42252 

Reference  . 

See  Pace  10800.1 

See  Pace  10800.1 

Weld  Code  . 

.  002.007.09AAA 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  3/4  in 

Welding  Position  . 

.  Flat 

Preheat  Temperature  . 

.  75  degF 

Metal  Gap  . 

.  None  in 

Interpass  Temperature  . 

.  200  degF 

Passes  . 

.  10 

Filler  Specification  . 

* 

Filler  Name  . 

.  Armco  W24 

Filler  Carbon  Content  . 

* 

Filler  Metal  Size  . 

.  5/32  in 

Shielding  Gas  . 

Voltage  . 

.  28  volts 

Amperage  . 

.  500  amps 

Polarity  . 

.  DCRP 

Travel  Speed  . 

.  18  in/min 

Heat  Input/Pass  . 

.  47  KJAm 

Joint  Preparation  . 

Double  U-Groovc 

Number  of  Sides  . 

.  2 

Location  wit  Weld  . 

...  1 1mm  in  HAZ 

Location  wrt  Surface  . 

* 

Post- Weld  Heat  Temp  . 

* 

Post- Weld  Heat  Time  . 

• 

Flux  Type  . 

* 

Flux  Name  . 

.  Lindel66p 

Weld  Composition  Reported?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  1/2T 

Specimen  Type  . 

.  Full 

Orienution  . 

* 

Shear  Fracture  . 

* 

Did  Specimen  Fracture?  _ 

.  Assumed 

Did  Specimen  Split?  . 

* 

Standi  Method  . 

* 

Standard  Year  . 

* 

Test  Temp 
dcgF 


Lat  Expans 
mils 


0 

0 


60 

71 


Qiarpy  V  Energy  J 


Material  A710 

Page  10800.5 

Description 

Material  Code  . 

....  002.(X)7.09AAA 

Material  Name  . 

.  A710 

UNS  . 

Other  Designation  . 

.  Class  1 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  3/4  in 

Composition  Type  . 

.  Actual 

Composition  Position  .... 

Lot  ID  . 

.  42252 

Reference  . 

* 

Material  A710 


Page  10800.6 


script  ion 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


n 


002.007.02AAA 

* 

. .  Welded  Joint 
.  3/4  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A710 
Class  1 
Plate 
Actual 
42252 


See  Page  10800.1 


Weld  Code  . 

.  002.007.02AAA 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  3/4  in 

Welding  Position  . 

.  Flat 

Preheat  Temperature  . 

.  75  degF 

Metal  Gap  . 

.  None  in 

Inteipass  Temperature  . 

.  200degF 

Passes  . 

.  10 

Hllcr  Specification  . 

Filler  Name  . 

.  i\rmco  W24 

Filler  Carbon  Content  . 

* 

Filler  Metal  Size  . 

.  5/32  in 

Shielding  Gas  . 

Voltage  . 

.  28  volts 

Amperage  . 

.  500  amps 

Polarity  . 

.  DCRP 

Travel  Speed  . 

.  18  in/min 

Heat  Input/Pass  . 

.  47  KJ/in 

Joint  Preparation  . 

Double  U-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wrt  Surface  . 

* 

Post- Weld  Heat  Temp  . 

* 

Post-Weld  Heat  Time  . 

« 

Flux  Type  . 

Flux  Name  . 

.  Lindel66p 

Weld  Composition  Reported?  . 

.  No 

Property  Measuremerrts 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  1/2T 

Specimen  Type  . 

.  Full 

Orientation  . 

* 

Shear  Fracture  . 

Did  Specimen  Fracture?  . 

.  Assumed 

Did  Specimen  Split?  . 

Standiud  Method  . 

* 

Standard  Year  . 

Lat  Expans 
mils 


*  -notreported 


Material  A710 


Page  10800.7 


Marine  Structural  Toughness  Data  Bank 


Description 

Material  Code  . 

....  002.007.02AAA 

Material  Name  . 

.  A710 

UNS  . 

♦ 

Other  Designation  . 

.  Class  1 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  3/4  in 

Composition  Type  . 

.  Actual 

Composition  Position  .... 

* 

Lot  ID  . 

.  42252 

Reference  . 

Material  A710 


scription 

Material  Code  . 

UNS  . 

Type 

Thickness  . 

Composition  Position 
Reference  . 


mposition 

C  . 

P  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N 


002.007.01  B1 

* 


Wrought  Metal 
.  3/4  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  10900.1 


A710 
Class  2 
Plate 
Actual 
42252 


0.04% 

Mn  . 

.  0.48  % 

0.01  % 

S  . 

.  0.009% 

0.28  % 

Cr  . 

.  0.70% 

0.90  % 

Mo  . 

.  0.19  % 

Cu  . 

.  1.16% 

0.038  % 

Ti  . 

« 

A1  . 

* 

« 

Other  Comnonents  . 

.  None  % 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Final  Temperature  . 

Cold  Work  Strain  . 

Aeing  Time  . 


roperty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  .... 

Tensile  Modulus  . 

Standard  Year  . 


Test  Temp 
degF 


Room 


1100  degF 


Producer  . 

Addl  Info  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Tensile 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Uniform  Elongation 
Standard  Method  . . 


Elongauon 

% 


1 


*  -  notreported 


*  -notrqxirtBd 


Marine  Structural  Toughness  Data  Bank 


Material  A710 
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Description 

Material  Code  . 

.  002.007 .OlBl 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class2 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  3/4  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot±>  . 

.  42252 

Reference  . 

Material  A710 


Material  Code  .  002.007.09BAA 

UNS  .  * 

Type  .  Welded  Joint 

TUckness  .  3/4  in 

Composition  Position  .  * 

Reference  .  * 


Material  Name  . . 
Other  DesigisttitH) 

Form  . 

Composition  Type 
LotlD  . 


Page  10900.4 


.  A710 

.  Class2 

.  Plate 

.  Actual 

.  42252 


ee  Pace  1 


IKCO 


Weld  Code  . 

.  002.007.09BAA 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  3/4  in 

Welding  Posititm  . 

.  Flat 

Preheat  Temperature  . 

.  75  degF 

Metal  Gap  . 

.  None  in 

Inteipass  Temperature  . 

.  200degF 

Passes  . 

.  10 

Hller  Specification  . 

Filler  Name  . 

.  Aimco  W18 

Filler  Carbon  Content  . 

Filler  Metal  Size  . 

.  5/32  in 

Shielding  Gas  . 

« 

Voltage  . 

.  28  volts 

Amperage  . 

.  500  amps 

Polarity  . 

.  Flat 

Travel  Speed  . 

.  18  in/min 

Heat  Input/Pass  . 

.  47iarin 

Joint  PrqMiation  . 

.  Double  U-Groove 

Number  of  Sides  . 

.  2 

Ijocadon  wit  Weld  . 

. ..  llmminHAZ 

Location  wit  Surface  . 

• 

Post-Weld  Heat  Temp  . 

Post- Weld  Heat  Time  . 

* 

Hux  Type  . 

* 

Flux  Name  . 

.  Linc.882 

Weld  Comimsition  Reooited?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  1/2T 

Specimen  Type  . 

.  FuU 

Shear  Hracture  . 

0 

Did  Specimen  Fiacture?  . 

.  Assumed 

Did  Specimen  Split?  . 

0 

Standi  Method  . 

* 

Standi  Year  . 

0 

Qiarpy  VEnergy  J 


Material  A710 


Page  10900.6 


scriptlon 

Material  Code  .  002.007 .02BAA 

UNS  .  * 

Type  .  Welded  Joint 

Thickness  .  3/4  in 

Composition  Position  .  • 

Reference  . * 


on 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A710 
Class  2 
Plate 
Actual 
42252 


See  Page  10900.1 


See  Page  10900.1 


Weld  Code  .  002.007.02BAA 

Base  Metal  Thickness  .  3/4  in 

Preheat  Temperature  .  75  degF 

Inteipass  Temperature  .  200  degF 

Filler  Specification  .  * 

Filler  Carbon  Content  .  • 

Shielding  Gas  .  * 

Amperage  .  500  amps 

Travel  Speed  .  18  in/min 

Joint  Preparation  .  Double  U-Groove 

Location  wrt  Weld  .  Fusion  line 

Post- Weld  Heat  Temp  .  • 

Flux  Type  .  • 

Weld  Composition  Reported?  .  No 


operty  Measuramems 

Test  Type  .  Charpy  V  Impact 

Specimen  Type  .  Full 

Did  Specimen  Fracture?  .  Assumed 

Standard  Method  .  • 


en 


Weld  Type  . 

Welding  Position  . . . 

Metal  Gap  . 

Passes  . 

Filler  Name  . 

Filler  Metal  Size  . . . 

Voltage  . 

Polarity  . 

Heat  Input/Pass  .... 
Number  of  Sides  . . . 
Location  wrt  Surface 
Post- Weld  Heat  Time 
Flux  Name  . 


....  SAW 

.  Flat 

. . .  None  in 

.  10 

Aimco  W18 
....  5/32 in 
. . .  28  volts 

.  Flat 

. .  47  KJ^m 

.  2 

• 

* 

. .  Linc.882 


Position  . 

Shear  Fracture  . 

Did  Specimen  Split?  . 

Standard  Year  . 


gy  Lat  Expans 
mils 


SI 


76 

43 

124 

78 

126 

81 

126 

80 

134 

90 

Marine  Structural  Toughness  Data  Bank 


Material  A7 1 0  page  1 0900.7 


Description 

Material  Code  .  002.007 .02BAA  Material  Name  . . 

UNS  .  •  Other  Designation 

Type  .  Welded  Joint  Form  . 

Thickness  .  3/4  in  Composition  Type 

Composition  Position  .  *  Lot  ID  . 

Reference  .  * _ 


Material  A710 


script 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . . . 


pos 

c  . 

p  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  .. 


Page  11000.1 


002.007.01C1 

* 


Wrought  Metal 
.  3/4  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A710 

Class3 

Hate 

Actual 

42252 


0.04% 

Mn  . 

.  0.48  % 

0.01  % 

S  . 

.  0.009% 

028% 

Cr  . 

.  0.70% 

0.90% 

Mo  . 

.  0.19  % 

Cu  . 

.  1.16% 

0.038  % 

Ti  . 

* 

* 

A1  . 

* 

Other  Components  . 

.  None  % 

liiiiisiiaiiiiEEr] 


Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Final  Temperature  . 

Cold  Work  Strain  . 

Time  . 


surements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  ... 

Tensile  Modulus  . 

Standard  Year  . 


t 


1200  degF 

* 


Producer  . 

Addl  Info  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Tensile 

* 


Position  . 

Specimen  Thickness 

Loading  Rale  . 

Unifwm  Elongation 
Standard  Method  . . 


0.75  in 


Marine  Structural  Toughness  Data  Bank 


Material  A710 


script 

Material  Code  .  002.007.01C1 

UNS  .  • 

Type  .  Wrought  Metal 

Thickness  .  3/4  in 

Composition  Position  .  • 

Reference  • 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
LoiID  . 


Page  11000.2 


.  A710 

.  Class  3 

Plate 

.  Actual 

.  42252 


«r*Tl  nKiTi 


|l^ 


eePaee  11000.1 


See  Page  11000.1 


operty  Measurements 

Test  Type  .  Charpy  V  Impact 

Specimen  Type  .  Full 

Did  Specimen  Fracture?  .  Assumed 

Standi  Method  .  • 


Position  . 

Shear  Fracture  . 

Did  Specimen  Split?  . 

Standard  Year  . 


Lat  Expans 
mils 


*  ■  nocrepotiBd 


Marine  Structural  Toughness  Data  Bank 


Material  A710 

Page  11000.3 

Description 

Material  Code  . 

.  002.007.01C1 

Material  Name  . 

.  A710 

UNS  . 

« 

Other  Designation  . .  . 

Class  3 

Type 

....  Wrought  Metal 

Form  . 

.  Hate 

Thickness  . 

.  3/4  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . . 

.  42252 

Reference  . 

m 

Material  A710 


scription 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


on 


|i>w;TT77Piiir 


Page  11000.4 


002.007 .09CAA 

Material  Name  . 

.  A710 

* 

Other  Designation  . 

.  Class  3 

Welded  Joint 

Form  . 

.  Plate 

.  3/4  in 

Composition  Type  . 

.  Actual 

♦ 

Lot  ID  . 

.  42252 

See  Pace  11000.1 


See  Page  11000.1 


Weld  Code  .  002.007 .09CAA 

Base  Metal  Thickness  .  3/4  in 

Preheat  Temperature  .  75  degF 

Interpass  Temperature  .  200  degF 

Filler  Specification  .  • 

Filler  Carbon  Content  . 

Shielding  Gas  .  • 

Amperage  .  500  amps 

Travel  Speed  .  11  in/min 

Joint  Preparation  .  Double  U-Groove 

Location  wit  Weld  .  llmminHAZ 

Post- Weld  Heat  Temp  .  * 

Flux  Type  .  • 

Weld  Composition  Reported?  .  No 


operty  Measurements 

Test  Type  .  Chatpy  V  Impact 

Specimen  Type  .  Full 

Ehd  Specimen  Fracture?  .  Assumed 

Standvd  Method  .  • 


Weld  Type  . 

Welding  Position  . . . 

Metal  Gap  . 

Passes  . 

Filler  Name  . 

Filler  Metal  Size  . . . 

Voltage  . 

Polarity  . 

Heat  Input/Pass  .... 
Numbei  ot  Sides  ... 
Location  wrt  Surface 
Post- Weld  Heat  Time 
Flux  Name  . 


....  SAW 

.  Flat 

. . .  None  in 

.  6 

Armco  W24 
. . . .  5/32  in 
. . .  28  volts 
. .  . .  DCRP 
. .  76  If  V’n 

.  2 

* 


Lindel66p 


Position  . 

Shear  Fracture  .... 
Did  Specimen  Split? 
Standard  Year  .... 


ien 

Test  Temp 

degF 

-notrqwrted 


Material  A710 


Marine  Structural  Toughness  Data  Bank 


Page  11 000.5 


Description 

Material  Code  . 

....  002.007.09CAA 

Material  Name  . 

.  A710 

UNS  . 

Other  Designation  . 

.  Class  3 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  3/4  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

.  42252 

Reference  . 

* 

Marine  Structural  Toughness  Data  Bank 


Material  A710 


Page  1 


Material  Code  . 

UNS  . 

Type  . 

Hiickness  . 

Composition  Position 
Reference  . 


on 


002.007.02CAA 

* 


Welded  Joint 
.  3/4  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A710 
Class  3 
Plate 
Actual 
42252 


See  Pace  1 1 


Weld  Code  . 

.  002.007.02CAA 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  3/4  in 

Welding  Position  . 

.  Flat 

Preheat  Temperature  . 

.  75degF 

Metal  Gap  . 

.  None  in 

Interpass  Tempoature  . 

.  200degF 

Passes  . 

.  6 

Hller  Specification  . 

* 

Filler  Name  . 

. . .  Armco  W24 

Filler  Carbon  Content  . 

* 

Filler  Metal  Size  . 

.  5/32  in 

Shielding  Gas  . 

* 

Voltage  . 

.  28  volts 

Amperage  . 

.  SOO  amps 

Polarity  . 

.  DCRP 

Travel  Speed  . 

.  llin/min 

Heat  Input/Pass  . 

.  76KJ/in 

Joint  Prqtaiation  . 

.  Double  U-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

.  Fusion  line 

Location  vm  Surface  . . 

* 

Post- Weld  Heat  Temp  . 

Post- Weld  Heat  Time  . 

* 

Flux  Type  . 

* 

Flux  Name  . 

.  Lindel66p 

Weld  Comoosition  Reported?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  1/2T 

Specimen  Type  . 

.  FuU 

Shear  Fracture  . 

• 

EHd  Specimen  Fracture?  . 

.  Assumed 

Did  Specimen  Split?  . 

• 

Standi  Method  . 

Standi  Year  . 

• 

*  -  notrqxirted 


Marine  Structural  Toughness  Data  Bank 


Material  A71 0  page  1 1 000.7 


Description 

Material  Code  .  002.007 .02CAA  Material  Name  . . 

UNS  .  •  Other  Designation 

Type  .  Welded  Joint  Form  . 

Thickness  .  3/4  in  Composition  Type 

Composition  Position  .  *  Lot  ID  . . 

Reference  . * 


Material  A71 0  page  11100.1 


Description 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 

....  002.008.01C1 

• 

Wrought  Metal 

.  0.75  in 

* 

* 

Material  Name  . 

Other  Designation  . 

Form  . 

Composition  Type  . 

LotID  . 

.  A710 

.  Class  3 

.  Kate 

.  Actual 

.  54614 

C  . 

.  0.05% 

Mn  . 

.  0.54  % 

P  . 

.  0.01% 

S  . 

.  0.006% 

Si  . 

.  0.26  % 

Cr  ...: . 

.  0.72% 

Ni  . 

.  0.91% 

Mo  . 

.  0.20  % 

V  . 

* 

Cu  . 

.  1.20% 

Cb  . 

.  0.036% 

Ti  . 

* 

B  . 

A1  . 

* 

N  . 

* 

Other  Comnonents  . 

.  None  % 

Fabrication  History  I 

Heat  Treatment  . 

.  Q.K 

Producer  . 

* 

Year  Produced  . 

« 

Addlinfo  . 

.  None 

Source  . 

* 

Melting  Practice  . 

* 

Ingot  Position  . 

* 

Killing  Process  . 

* 

Process  Temperature  . 

Process  Time  . 

* 

Rolling  Conations  . 

Final  Processing  . 

.  K 

Final  Temperature  . 

.  1100  degF 

Final  Time  . 

* 

Cold  Work  Strain  . 

* 

Aging  Temperature  . 

ARins  Time  . 

* 

Location  . 

* 

I  Property  Measurements  I 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

• 

Specimen  Type  . 

.  Full 

Shear  Fracture  . 

* 

EHd  Specimen  Fracture?  . 

.  Assumed 

•  Did  Specimen  Split?  . 

• 

Standard  Method  . 

Standard  Year  . 

• 

*  -■otraporiHl 


(continued) 


Marine  Structural  Toughness  Data  Bank 


Material  A71 0  page  1 1 1 00.2 

(continued)  _ 


Oiien 

Test  Tentp 
degF 

CVN  Energy 
ft-lb 

Lat  Expans 
mils 

T-L  ^ 

-80 

03 

81 

T-L  ‘ 

-50 

128 

72 

T-L  ‘ 

-50 

138 

80 

T-L  ^ 

-50 

166 

81 

T-L  ^ 

-20 

163 

84 

T-L  ^ 

-20 

170 

87 

T-L  ‘ 

-20 

172 

88 

T-L  ^ 

0 

162 

83 

T-L  ^ 

0 

166 

84 

T-L  ^ 

0 

176 

85 

T-L  ^ 

32 

165 

70 

T-L  ^ 

32 

165 

73 

T-L  ^ 

32 

170 

76 

*  -not reported 


Marine  Structural  Toughness  Data  Bank 


Material  A710 


Description 

Material  Code  .  002.008.01C1  Material  Name  . . 

UNS  .  •  Other  Designation 

Type  .  Wrought  Metal  Form  . 

Thickness  .  0.75  in  Composition  Type 

Composition  Position  .  •  Lot  ID  . . 

Reference  .  * 


Page  11100.3 


A710 
Class  3 
Plate 
Actual 
54614 


Material  A710 


scription 

Matnial  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


on 


002.(X)8.01C1 

* 

Wrought  Metal 
.  0.75  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  11100.4 


A710 
Class  3 
Plate 
Actual 
54614 


eePaae  11100.1 


Seepage  11100.1 


roperty  Measurements 

Test  Type  . 

Specimen  Type  . 

Passes  . 

Standard  Method  . 


Nil  Ductilty  Transition 
.  P-2 

* 


Position  . . 
FiUer  Alloy 
Orientation 


Test  Temp 
degF 

Break? 

NDTT 

No 

Yes 

Material  A710 

Page  11200.1 

Description 

Material  Code  . 

...  002.009.01B1 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  2 

Type  . 

Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

.  47444 

Reference  . 

* 

Composition 

c  . 

.  0.05% 

Mn  . 

.  0.53% 

p  . 

.  0.011% 

S  . 

.  0.009% 

Si  . 

.  0.26  % 

Cr  . 

.  0.61% 

Ni  . 

.  0.94% 

Mo  . 

.  0.19  % 

V  . 

* 

Cu  . 

.  1.18% 

Cb  . 

.  0.045% 

Ti  . 

* 

B  . 

« 

A1  . 

* 

N  . 

4t 

Other  Components  . 

.  None  % 

.  Q.K 

Producer  . 

* 

Year  Produced  . 

* 

Addl  Info  . 

.  None 

Source  . 

Melting  Practice  . 

* 

Ingot  Position  . 

* 

Killing  Process  . 

* 

Process  Temperature  . 

* 

Process  Time  . 

* 

Rolling  Conditions  . 

* 

Final  Processing  . 

.  K 

Final  Temperature  . 

.  1200  dcgF 

Final  Time  . 

Cold  Work  Strain  . 

* 

Aging  Temperature  . 

* 

AEins  Time  . 

* 

Location  . 

Property  Measurements 

Test  Type  . 

.  Tensile 

Position  . 

Specimen  Type  . 

• 

Specimen  Thickness  . 

.  1  in 

Gage  Length  . 

.  2  in 

Loading  Rate  . 

* 

Tensile  Strength  Offset  . 

* 

Uniform  Elongation  . 

* 

Tensile  Modulus  . 

* 

Standard  Method  . 

• 

Standard  Year  . 

* 

Lifij 


Room 


-notfcported 


Marine  Structurai  Toughness  Data  Bank 


Material  A71 0  page  1 1200.3 


Description 

Material  Code  . 

.  002.009.01B1 

Matoial  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class2 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

« 

Lotib  . 

.  47444 

Reference  . 

Marine  Structural  Toughness  Data  Bank 


Material  A7 1 0  Page  1 1 200.4 


Description 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 

...  002.009.01  B2 

♦ 

Wrought  Metal 
.  4  in 

4> 

Material  Name  . 

Other  Designation  . 

Form  . 

Composition  Type  . 

Lot  ID  . 

.  A710 

.  Class  2 

.  Plate 

.  Actual 

.  47444 

See  Page  11200.1 

Fabrication  History 

Heat  Treatment  . 

.  Q.K 

Producer  . 

* 

Year  Produced  . 

* 

Addlinfo  . 

.  None 

Source  . 

* 

Melting  Practice  . 

* 

Ingot  Position  . 

Killing  Process  . 

* 

Process  Temperature  . 

Process  Time  . 

* 

Rolling  Conditions  . 

Final  Processing  . 

.  K 

Final  Temperature  . 

.  1150  degF 

Final  Time  . 

* 

Cold  Work  Strain  . 

* 

Aging  Temperature  . 

* 

Aeine  Time  . 

* 

Location  . 

* 

Property  Measurements 

1 

Test  Type  . 

.  Tensile 

Position  . 

0 

Specimen  Type  . 

* 

Specimen  Thickness  . 

.  4  in 

C^ge  Length  . 

.  2  in 

Loading  Rate  . 

* 

Tensile  Strength  Offset  . 

0 

Uniform  Elongation  . 

* 

TensUe  Modulus  . 

0 

Standard  Method  . 

* 

Standard  Year  . 

0 

Orient 


T 


Test  Temp 
degF 
Room 


UTS 

ksi 

77.8 


TYP 

ksi 


Elongation 

% 

28.0 


RA 

% 


Material  A710 


Page  11200.5 


escription 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


002.009.01B2 

Wrought  Metal 
.  4  in 

« 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


See  Pace  11200.4 


A710 
Class  2 
Plate 
Actual 
47444 


Chaipy  V  Energy  J 


Material  A710 

Page  11200.6 

bescrlption 

MaterialCode  . 

.  002.009.01B2 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  £>esignation  . 

.  Class2 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  4  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

.  47444 

R^erence  . 

* 

•300.0  -180.0  -60.0  60.0  180.0  300.0  degF 

ft-lb 
300.0 


225.0 


150.0 


75.0 


-200.0  -130.0  -60.0  10.0  80.0  ISOi) 


TestTempenUiie  iegC 


*  -aotnparted 


Material  A710 


Page  11300.1 


Description 

Material  Code  . 

.  002.010.01B1 

Material  Name  . 

.  A710 

UNS  . 

Other  Designation  . 

.  CIass2 

Type  . 

,  . .  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1.25  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

♦ 

Lot  ID  . 

.  58568 

Reference  . 

mposnion 

c  . 

p  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


rication  History 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  G)nditions  . 

Final  Temperature  . 

Cold  Work  Strain  . 

AuinK  Time  . 


operty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  7  . 

Tensile  Modulus  . 

Standard  Year  . 


Orient 


.  0.03% 

Mn  . 

.  0.54  % 

..  0.01% 

S  . 

.  0.01% 

.  0.30  % 

Cr  . 

.  0.78  % 

.  0.97% 

Mo  ..  . 

.  020  % 

« 

Cu  . 

.  126% 

..  0.04% 

Ti  . 

* 

* 

A1  . 

* 

« 

Other  Comnonents  . 

* 

llOOdegF 

» 


Producer  . 

Addlinfo  . 

Melting  Practice  . . 
Killing  Process  . . . 

Process  Time  _ 

Final  Processing  .. 

Fmal  Time  . 

Aging  Temperature 
Location  . 


Tensile 

* 

2in 

* 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Uniform  Elongation 
Standard  Method  . . 


1.2Sin 


Test  Temp 
degF 


Room 


Material  A710 


scription 

Material  Code  .  002.010.01B1 

UNS  .  * 

Type  .  Wrought  Metal 

Thickness  .  1.2S  in 

Composition  Position  .  * 

Refnence  * 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  11300.2 


.  A710 

.  Class  2 

.  Plate 

.  Actual 

.  58568 


riemnmiiEji 


See  Pace  11300.1 


eePaee  1 1300. 1 


operty  Measurements 

Test  Type  .  Charpy  V  Impact 

Specimen  Type  .  3/4 

Did  Specimen  Fracture?  .  Assumed 

Standard  Method  .  * 


en 


Position  . 

Shear  Fracture  . 

Did  Specimen  Split?  . 

Standard  Year  . 


Lat  Expans 


*  -notieported 


Marine  Structural  Toughness  Data  Bank 


Material  A710 

Page  11300.3 

Description 

Material  Code  . 

.  002.010.01B1 

Material  Name  . 

.  A710 

UNS  . 

Other  Designation  . 

.  Class  2 

Type  . 

- . . .  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1.25  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

.  58568 

Reference  . 

* 

Material  A710 


script 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Refgence  


002.010.01C1 

* 


Wrought  Metal 
.  1.25  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
LolID  . 


Page  11400.1 


A710 

ClassS 

Plate 

Actual 

S8S68 


Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conations  . 

Final  Temperature  . 

Cold  Work  Strain  . 

Agins  Time  . 


urements 

Test  Type  . 

Specimen  Type  . 

Gsge  Length  . 

Tensile  Strength  Offset  . . . 

Tensile  Modulus  . 

Standard  Year  . 


1200  degF 


Producer  . 

Addlinfo  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Hnal  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Tensile 

Position  . 

• 

Specimen  Thickness 

2in 

Loading  Rate  . 

♦ 

Uniform  Elongation 

* 

Standard  Method  . . 

125  in 


*  -ooCfsporlBd 


Marine  Structural  Toughness  Data  Bank 


Material  A710 

Page  11400.3 

Description 

Material  Code  . 

.  002.010.01C1 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  3 

Type  . 

.  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1.25  in 

Composition  Type  . 

.  Aaual 

Composition  Position  . 

* 

Lot  ID  . 

.  58568 

Reference  . 

Material  A710 


scription 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . . . . 


002.011.01Bl 

* 


Wrought  Metal 
.  1.5  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  11500.1 


A710 

Class! 

Plate 

Actual 

48682 


0.06% 

0.01% 

0.28% 

0.92% 

* 

0.041  % 


Mn  . 

S  . 

Cr  . 

Mo  . 

Cu  . 

Ti  . 

At  . 

Other  Comnonents 


0.53% 

0.008% 

0.80% 

0.20% 

1.14% 


None  % 


Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conations  . 

Final  Temperature  . 

Cold  Work  Strain  . 

Aging  Time  . . . . 


operty  Measurements 

Test  Type  . 

Specimen  Type  . 

^ge  Length  . 

Tensile  Strength  Offset  ... 

Tensile  Modulus  . 

Standard  Year  . 


llOOdegF 

* 


Producer  . 

Addlinfo  . 

Melting  Practice  . . 
Killing  Process  . . . 

Process  Time  _ 

Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  


Tensile 

Position  . 

* 

Specimen  Thickness 

2  in 

Loading  Rate  . 

« 

Uniform  Elongation 

• 

• 

Standard  Method  . 

Material  A710 


Description 

Material  Code  .  00101 1.01B1 

UNS  .  • 

Type  .  Wrought  Metal 

Thickness  .  1.5  in 

Composition  Position  .  * 

Reference  . * 


Material  Name  .. 
Other  Designation 

Form  . 

Composition  Type 
Lot  H)  . 


Page  11500.2 


A710 

Class2 

Plate 

Actual 

48682 


IfiSlTSlIl 


eePaae  11 


eePaae  115 


QI 


surements 

Test  Type  .  Charpy  V  Impact 

Specimen  Type  .  3/4 

Ehd  Specimen  Fracture?  .  Assumed 

Standard  Method  . * 


Test  Temp 
degF 


Position  . 

Shear  Fracture  .... 
Did  Specimen  Split? 
Standard  Year  


*  •nocraponBo 


Marine  Structural  Toughness  Data  Bank 


Material  A710 

t 

Page  11500.3 

Description 

Material  Code  . 

.  002.01 1.OIBI 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class2 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1.5  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

.  48682 

Reference  . 

* 

Marine  Structural  Toughness  Data  Bank 


Material  A710 


Page  11500.4 


Description 

Material  Code  . 

. .  ..  002.01 1.09B1 

Material  Name  . 

.  A710 

UNS  . 

« 

Other  Designation  . 

.  Class  2 

Type  . 

....  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1.5  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

4> 

Lot  ID  . 

.  48682 

Reference  . 

* 

See  Page  11500.1 

See  Paee  11500.1 

Weld 

Weld  Code  . 

...  002.01 1.09B1 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1.5  in 

Welding  Position  . 

.  Flat 

Preheat  Temperature  . 

.  None  degF 

Metal  Gap  . 

.  None  in 

Interpass  Temperature  . . . 

.  375  degF 

Passes  . 

* 

FiUer  Specification  . 

Filler  Name  . 

.  Armco  W18 

Filler  Carbon  Content  . 

* 

Filler  Metal  Size  . 

.  5/64  in 

Shielding  Gas  . 

* 

Voltage  . 

.  30  volts 

Amperage  . 

.  400  amps 

Polarity  . 

.  DCRP 

Travel  Speed  . 

« 

Heat  Input/Pass  . 

* 

Joint  Prqiaiation  . 

.  Double  V-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

...  llmminHAZ 

Location  wrt  Surface  . 

....  Final  surface 

Post- Weld  Heat  Temp  . 

.  1025  degF 

Post- Weld  Heat  Time  . 

.  1.75  hr 

Flux  Type  . 

* 

Flux  Name  . 

.  Linc.880 

Weld  Comoosition  Reoorted?  . 

.  No 

Property  Measurements 
Test  Type  . 

.  Chaipy  V  Impact 

Position  . 

• 

Specimen  Type  . 

.  Full 

Lateral  Expansion  . 

• 

Shear  Fracture  . 

* 

Did  Specimen  Fracture?  . 

.  Assumed 

Did  Specimen  Split?  . 

* 

Standard  Method  . 

Standard  Year  . 

* 

Test  Temp 
degF 


-20 

86 

-20 

98 

Marine  Structural  Toughness  Data  Bank 


Material  A7 1 0  Page  1 1  soo.s 


Description 

Material  Code  . . 

.  002.01 1.09B1 

Material  Name  . 

.  A710 

UNS  . . 

* 

Other  Designation  . 

.  Class  2 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1.5  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

« 

Lot  lb  . 

.  48682 

Reference  . 

m 

Marine  Structural  Toughness  Data  Bank 


Material  A710 


Page  11500.6 


Description 

Material  Code  . 

....  002.011.02B1 

Material  Name  . 

.  A710 

UNS  . 

m 

Other  Designation  . 

.  Class  2 

Type  . 

....  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  1.5  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  lb  . 

.  48682 

Reference  . 

* 

"  I  III' 

See  Page  11500.1 

Seepage  11500.1 

■Weia 

Weld  Code  . 

...  002.01 1.02B1 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  1.5  in 

Welding  Position  . 

.  Flat 

Pnefaeat  Temperature  . 

.  None  degF 

Metal  Gap  . 

.  None  in 

Inteipass  Temperature  . 

.  375  degF 

Passes  . 

* 

Filler  Specification  . 

« 

Filler  Name  . 

.  Aimco  W18 

Filler  Carbon  Content  . 

« 

Filler  Metal  Size  . 

.  5/64  in 

Shielding  Gas  . 

* 

Voltage  . 

.  30  volts 

Amperage  . 

.  400  amps 

Polarity  . 

.  DCRP 

Tn^  Speed  . 

* 

Heat  Input/Pass  . 

* 

JmntPrqnration  . 

.  Double  V-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wrt  Surface  . 

....  Hnal  surface 

Post-Weld  Heat  Temp  . 

.  1025  degF 

Post- Weld  Heat  Time  . 

.  1.75  hr 

Flux  Type  . 

* 

Flux  Name  . 

.  Linc.880 

Weld  Cmnosition  Reported?  . 

.  No 

Property  Measursments 
TestType  . 

.  Chaipy  V  Impact 

Position  . 

• 

Specimen  Type  . 

.  FuU 

Lateral  Expansion  . 

• 

SiearHcactiTO  . 

Did  Specimen  Fracture?  . 

.  Assumed 

Did  Specimen  Split?  . 

• 

Standi  Method  . 

• 

Standi  Year  . 

• 

Test  Temp 
degF 


*  -notnfnnBd 


CSuupy  V  Energy  J 


Material  A710 


scription 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 


mposition 

C  . 

P  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


abrication  History 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . . . . 

Final  Temperature  . 

Cold  Work  Strain  . 

Aging  TTme  . 


operty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  _ 

Tensile  Modulus  . 

Standard  Year  . 


Test  Temp 
degF 


Room 


002.01 1.OICI 

* 


Wrought  Metal 
.  1.50  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  11600.1 


A710 
Class  3 
Plate 
Actual 
48682 


0.06% 

Mn  . 

.  0.53% 

0.01% 

S  . 

.  0.008% 

028% 

Cr  . 

.  0.80% 

0.92% 

Mo  . 

.  020  % 

Cu  . 

. .  . .  1.14  % 

0.041  % 

•n  . 

* 

* 

A1  . 

* 

Other  Comnonents  . 

.  None  % 

12u0degF 

* 


Producer  . 

Addlinfo  . 

Melting  Practice  . . 
K=”  ^  'Yocess  . . . 
Process  Time  .... 
Final  Processing  . . 

Rnal  Time  . 

Aging  Temperature 
Lc'^tion  . 


Tensile 

* 


Position  . 

Specimen  Thickness 

Loading  Rale  . 

Uniform  Elongation 
Standard  Method  . . 


1.50  in 

* 


*  -  not  reported 


Material  A710 


Page  11600.2 


*  -notreporttd 


Energy  J 


Material  A710 


cript 

MaterialCode  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 


mpos 

c  . 

p  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


a 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Final  Temperature  . 

Cold  Work  Strain  . 

Aeins  Time  . 


operty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gige  Length  . 

Tensile  Strength  Offset  _ 

Tensile  Modulus  . 

Standard  Year  . 


t  Test  Temp 
degF 


Room 


002.012.01B1 

* 


Wrought  Metal 
.  2.75  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  ■ . 


Page  11700.1 


A710 
Class  2 
Plate 
Actual 
57053 


0.05% 

Mn  . 

.  0.66  % 

0.01  % 

S  . 

.  0.01% 

0.30% 

Cr  . 

.  0.72% 

0.86  % 

Mo  . 

.  020% 

Cu  . 

.  .  1.19% 

0.045% 

"n  . 

* 

* 

A1  . 

* 

m 

Other  Comoonents  . 

.  None  % 

1100  degF 

* 


Producer  . 

Addl  Info  . 

Melting  Practice  . . 
Killing  Process  . . . 

Process  Time  _ 

Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Tensile 

* 

2in 

* 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Uniform  Elongation 
Standard  Method  . . 


2.75  in 


^  -not  reported 


Charpy  V  Energy  J 


Material  A710 


Page  11700.3 


Marine  Structural  Toughness  Data  Bank 


Page  11700.4 


Material  A710 


Description 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 

. ...  002.012.01  B2 

Wrought  Metal 

.  3.25  in 

* 

« 

Material  Name  . . . 
Other  Designation  . 

Form  . 

Composition  Type 
Lot  ID  . 

.  A710 

.  Class  2 

.  Plate 

.  Actual 

.  57053 

SeePaee  11700.1 

liiiiir?;!]  ;  1  n 

See  Pace  11700.1 

I  Property  Measurements 

Test  Type  . . . 

.  Tensile 

Position  . 

Specimen  Type 

Specimen  Thickness 

.  3.25  in 

Gage  Length  . 

2  in 

Loading  Rate  . 

• 

Tensile  Strength  Offset  . 

* 

Uniform  Elongation 

* 

Tensile  Modulus  . 

• 

Standard  Method  . 

* 

Standard  Year 

* 

Test  Temp 

UTS 

Elongation 

RA 

■■■ 

degF 

ksi 

% 

% 

1  T 

Room 

79.3 

63.5 

• 

29 

* 

Material  A710 


Page  11700.5 


Material  Code  .  002.012.01B2 

UNS  .  • 

Type  .  Wrought  Metal 

Thickness  .  3.25  in 

Composition  F.^sition  .  * 

Reference  .  * 


Material  Name  . . 
Other  Designation 

Fbrm  . 

Composition  Type 
LotID  . 


A710 

Class2 

Plate 

Actual 

57053 


iKinUi 


See 

Pace  117 

.1  1 

SeePaee  117 

82 

J_ 1 

l|^n!7nr»7il!irT17!ri 


suretnents 

Test  Type  .  Charpy  V  Impact 

Specimen  Type  .  3/4 

EMd  Specimen  Fracture?  .  Assumed 

Standard  Method  .  * 


ten 

Test  Temp 

degF 

Position  . 

Shear  Ftactuie  . 

Did  Specimen  Split?  . 

Standard  Year  . 


Lat  Expans 
mils 


E:k] 


*  -notrapoited 


Chaipy  V  Energy  J 


Material  A710 

Page  1 1 700.6 

Description 

Matoial  Code  . 

.  002.012.01B2 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  2 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  3.25  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  lb  . 

.  57053 

Reference  . 

* 

Material  A710 


Page  11800.1 


Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


po 

c  . 

p  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  


002.013.01B1 


Wrought  Metal 
.  3.25  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A710 
Class  2 
Plate 
Actual 
55946 


0.04% 

Mn  . 

.  0.55  % 

0.01  % 

S  . 

.  0.01% 

0.22% 

Cr  . 

.  0.60% 

0.90% 

Mo  . 

.  0.24  % 

* 

Cu  . 

.  1.17% 

0.031  % 

Ti  . 

* 

* 

A1  .  . 

* 

* 

Other  Comoonents  . 

.  None  % 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Final  Temperature  . 

Cold  Work  Strain  . 

Aging  Time  . 


operty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  .... 

Tensile  Modulus  . 

Standard  Year  . 


t  Test  Temp 
degF 


Room 


1100  degF 


Producer  . 

Addlinfo  . 

Melting  Practice  . . 
Killing  Process  . . . 

Process'Time  _ 

Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Tensile 

* 

2  in 

* 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Uniform  Elongation 
Standard  Method  . . 


3.25  in 

* 


Elongation 

% 


5 


Material  A710 


Page  11800.2 


Pt 

MaterialCode  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


002.013.01B1 

Material  Name  . 

.  A710 

* 

Other  Designation  . 

.  Class  2 

Wrought  Metal 

Form  . 

.  Plate 

.  3.25  in 

Composition  Type  . 

.  Actual 

* 

Lotm  . 

.  55946 

ee  Pace  1 1 


Pace  11 


m 


surements 

Test  Type  . 

Specimen  Type  . 

IKd  Specimen  Split?  . 

Standi  Year  . 


Charpy  V  Impact 
.  Full 


Position  . 

Shear  Fracture  .. 
Standard  Method 


Test  Temp 
dcgF 


-1 
-125 
•100 
-50 
-50 
-125 
-125 
•100 
-100 
-50 
-50 
-50 
-50 
0 


Lat  Expens 
mils 


Fracture? 


Assumed 

Assumed 

No 

No 

No 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 


*  •aoticponed 


Oiaipy  VEnergy  J 


Material  A710 

Page  11800.3 

Description 

MaterialCode  . 

.  002.013.01B1 

Material  Name  . 

.  A710 

UNS  . 

Other  Designation  . 

.  Class2 

TVpe  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  3.25  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lotlb  . 

.  55946 

Reference  . 

* 

Material  A710 

Page  11800.5 

Description 

Material  Code  . 

.  002.013.01B2 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  2 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  3.25  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

.  55946 

Reference  . 

* 

on 


abricatlon  History 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 
Rolling  Conditions  . . 
Final  Temperature  . . . 
Cold  Work  Strain  . . . 


Sec  Pace  11800.1 


1200  degF 


Producer  . 

Add!  Info  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 


Property  Measurements 

Test  Type  . 

. .  Charpy  V  Impact 

Position  . 

* 

Specimen  Type  . 

.  Full 

Shear  Fracture  . 

* 

Did  Specimen  Split?  . 

m 

Standard  Method  . 

* 

Standard  Year  . 

* 

Test  Temp 
degF 


-150 

-150 

-125 

-125 

-100 

-100 

-50 

-50 

0 

0 

75 

75 


CVN  Energy 
ft-lb 


11 


Lat  Expans 
mils 


Fracture? 


Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

No 

No 

No 


*  -  not  reported 


Ottipy  V  Energy  J 


Material  A710 


script  ion 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


002.013.01C1 


Wrought  Metal 
.  3.25  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  11900.1 


A710 
Class  3 
Plate 
Actual 
55946 


Composition 

C  . 

P  . 


0.04% 
0.01  % 
0.22% 
0.90% 


0.031  % 


Mn  . 

S  . 

Cr  . 

Mo  . 

Cu  . 

Ti  . 

A1  . 

Other  Components 


0.55% 

0.01% 

0.60% 

0.24% 

1.17% 


None  % 


abrication  History 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 
Rolling  Conditions  . . 
Final  Temperature  . . . 
Cold  Work  Strain  ... 
Aging  Time  . 


llOOdegF 


Producer  . 

Addlinfo  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location 


operty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  ... 

Tensile  Modulus  . 

Standard  Year  . 


Tensile 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Uniform  Elongation 
Standard  Method  . . 


325  in 


Test  Temp 
degF 


Room 


*  -notreportnl 


Material  A710 


Page  11900.2 


Marine  Structural  Toughness  Data  Bank 


Material  A710 

Page  11900.3 

Description 

Material  Code  . 

.  002.013.01C1 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  3.25  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

.  55946 

Reference  . 

* 

Material  A710 


ipt 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Refoence 


002.013.01C2 


Wrought  Metal 
.  3.25  in 

* 


MaterialName  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  n>  . 


Page  11900.4 


A710 

CIass3 

Plate 

Actual 

55946 


See  Page  11900.1 


FalNlcatlon  History 

Heat  Treatment  . 

.  QJC 

Producer  . 

• 

Year  Produced  . 

Addlinfo  . 

.  None 

Source  . 

Melting  Practice  . 

* 

Ingot  Position  . 

m 

Killing  Process  . 

* 

Process  Temperature  . 

Process  lime  . 

m 

Rolling  Conditions  . 

* 

Rnal  Processing  . 

.  K 

Fmal  Temperature  . 

.  1200  degF 

Rnal  Time  . 

* 

Cold  Work  Strain  . 

* 

Aging  Temperature  . 

* 

Aging  Time  . 

Location  . 

* 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

• 

Specimen  Type  . 

.  FuU 

Shear  Fracnue  . 

• 

IMd  Specimen  Split?  . 

• 

Standard  Method  . 

• 

Standi  Year  . 

« 

Lat  Expans 
mils 


1 


Fracture? 


Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

Assumed 

No 

No 

No 

No 


Marine  Structur^tl  Toughness  Data  Bank 


Material  A710 


Page  11900.5 


E>escriptlon 

Material  Code  . 

.  002.013.01C2 

Material  Name  . 

.  A710 

UNS  . 

Other  Designation  . 

.  Class  3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Hate 

Thickness  . 

.  3.25  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

.  55946 

Reference  . 

* 

Material  A710 


Page  11900.6 


*  -  not  reported 


Material  A710 


script  ion 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


position 

C  . 

P  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


002.014.01B1 


Wrought  Metal 
.  8  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  12000.1 


A710 
Class  2 
Plate 
Actual 
40574 


0.04% 

Mn  . 

.  0.70  % 

0.01  % 

S  . 

.  0.009% 

0.35  % 

Cr  . 

.  0.71% 

0.99% 

Mo  . 

.  0.20  % 

* 

Cu  . 

.  1.20% 

0.041  % 

Ti  . 

A1  . 

* 

• 

Other  Comoonents  . 

« 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Final  Temperature  . 

Cold  Work  Strain  . 

Aains  Time  . . 


operty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  . . . 

Tensile  Modulus  . 

Standard  Year  . 


llOOdegF 


Producer  . 

Addllnfo  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Tensile 

« 

2  in 

* 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Uniform  Elongation 
Standard  Method  . . 


Test  Temp 
degF 


Room 


Elongauon 

% 


30 


*  -notreported 


Material  A710 


Page  12000.2 


script  ion 

Material  Code  .  002.014.01B1 

UNS  .  • 

Type  .  Wrought  Metal 

Thickness  .  8  in 

Composition  Position  .  * 

Reference  .  * 


on 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A710 
Class  2 
Plate 
Actual 
40574 


iMfl  r«1  il  II  t-i  c«] 


Seepage  12000.1 


Seepage  12000.1 


operty  Measurements 

Test  Type  .  Charpy  V  Impact 

Specimen  Type  .  Full 

Did  Specimen  Fracture?  .  Assumed 

Standard  Method  .  • 


Test  Temp 
degF 


-50 

-50 

-50 

-50 

-50 

-50 


Position  . 

Shear  Fracture  . 

Did  Specimen  Split?  . 

Standard  Year  . 


Lat  Expans 


Giarpy  V  Energy  J 


Material  A710 


Page  12000.3 


Marine  Structural  Toughness  Data  Bank 


Material  A710 

Page  12100.1 

DMcriptlon 

MaterialCode  . 

...  002.014.01C1 

Material  Name  . 

.  A710 

UNS  . 

• 

Other  Designation  . 

.  QassS 

Type  . 

Wrought  Metal 

Form  . . 

.  Plate 

Thickness  . 

.  8  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lotib  . 

.  40574 

Reference  . 

m 

Composition 

c  . 

.  0.04% 

Mn  . 

.  0.70  % 

p  . 

.  0.01% 

S  . 

.  0.009% 

Si  . 

.  0.35  % 

Cr  . 

.  0.71% 

Ni  . 

.  0.99% 

Mo  . 

.  0.20% 

V  . 

* 

Cu  . 

.  120% 

Cb  . 

.  0.041% 

Ti  . 

0 

B  . 

* 

A1  . 

N  . 

* 

Other  Comooneiiis  . 

.  None% 

Fabrication  History 

Heat  Treatment  . 

.  QJC 

Producer  . 

* 

Year  Produced  . 

Addlinfo  . 

.  None 

Source  . 

« 

Melting  Practice  . 

0 

Ingot  Position  . 

• 

Killing  Process  . 

0 

lYocess  Temperature  . 

• 

Processllme  . 

0 

Rolling  Conditions  . 

0 

Final  Processing  . 

.  K 

Final  Temperature  . 

.  llOOdegF 

Final  Time  . 

* 

Cold  Work  Strain  . 

« 

Aging  Temperature  . 

♦ 

AginaTime  . 

* 

Location  . 

* 

PropartyMeasuramariS 

Test  Type  . 

.  Tensile 

Position  . 

* 

Specimen  Type  . 

• 

Spedmen  Thickness  . 

.  Sin 

Gage  Length  . 

.  2in 

Loading  Rate  . 

* 

Tensile  Strength  Offset  . 

* 

Uniform  Elongation  . 

* 

Tensile  Modulus  . 

Standard  Method  . 

0 

Standard  Year  . 

• 

LU$>i 


ilT-i 


tiK; 


-notraportad 


Material  A710 


Page  12100.2 


Marine  Structural  Toughness  Data  Bank 


Material  A71 0  Page  12100.3 


Description 

Material  Code  . 

.  002.014.01C1 

Material  Name  .  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  3 

Type 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  8  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

4t 

Lot  ID  . 

.  40574 

Reference  . 

* 

Material  A710 

Page  12200.1 

Dascriptlon 

Material  Code  . 

...  002.015.01C1 

Material  Name  . 

.  A71.0 

UNS  . 

* 

Other  Designation  . 

.  Class  3 

Type  . 

Wrought  Metal 

Form  . 

.  .  .  Plate 

Thickness  . 

. 1.75  in 

Composition  Type 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . ” . 

.  40574 

Reference  . 

c  . 

.  0.04% 

Mn  . 

.  0.70  % 

p  . 

.  0.01% 

S  . 

.  0.009% 

Si  . 

.  0  J5  % 

Cr  . 

.  0.71% 

Ni  . 

.  0.99% 

Mo  . 

.  020% 

V  . 

* 

Cu  . 

.  120% 

Cb  . 

.  0.041  % 

Ti  .  . 

* 

B  . 

* 

A1  . 

« 

N  . 

« 

Other  Components  . 

.  None  % 

Heat  Treatment  . 

.  QJC 

Producer  . 

* 

Year  Produced  . 

« 

Addl  Info  . 

.  None 

Source  . 

m 

Melting  Practice  . 

• 

Ingot  Position  . 

* 

Killing  Process  . 

* 

Process  Temperature  . 

* 

ProcessTme  . 

* 

Rolling  Conations  . 

« 

Final  Processing  . 

.  K 

Final  Temperature  . 

.  1200  degF 

Final  Time  . 

* 

Cold  Woik  Strain  . 

♦ 

Aging  Temperature  . 

* 

Aging  Time  ........ 

* 

Location  . 

* 

Property  Measurements 

Test  Type  . 

.  Tensile 

Position  . 

* 

Specimen  Type  . 

* 

Specimen  Thickness  . 

.  1.75  in 

Gage  Length  . 

.  2in 

Loading  Rate  . 

• 

Tensile  Strength  Offset  . 

* 

Uniform  Elongation  . 

• 

Tensile  Modulus  . 

« 

Standard  Method  . 

* 

Standard  Year  . 

« 

Test  Temp 
dcgF 


Room 


Etongauon 

% 


-  not  reported 


Material  A710 
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Charpy  V  Energy  J 


Material  A710 

Page  12200.3 

Description 

MaterialGxie  . 

.  002.015.01C1 

Material  Name  . 

.  A710 

UNS  . 

« 

Other  Designation  . 

.  Class3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1.75  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ED  . 

.  40574 

Reference  . 

Marine  Structural  Toughness  Data  Bank 


Material  A710 

Page  12300.1 

Description 

Material  Code  . 

.  002.016.01C1 

Material  Name  .... 

.  A710 

UNS  . 

* 

Other  Designation  . . 

.  Class  3 

Type  . 

. . . .  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  2.25  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

.  52110 

Reference  . 

* 

Composition 

c  . 

.  0.05% 

Mn  . 

.  0.51  % 

p  . 

.  0.01% 

S  . 

.  0.01% 

Si  . 

.  0.30  % 

Cr  . 

.  0.72% 

Ni  . 

.  0.93% 

Mo  . 

.  0.20  % 

V  . 

* 

Cu  . 

.  1.19% 

Cb  . 

.  0.04% 

Ti  . 

* 

B  . 

A1  . 

* 

N  . 

* 

Other  Comnonents  . 

.  None  % 

Heat  Treatment  . 

.  Q.K 

Producer  . 

* 

Year  Produced  . 

Addl  Info  . 

.  None 

Source  . 

m 

Melting  Practice  . . . 

* 

Ingot  Position  . 

Killing  Process  .... 

* 

Process  Temperature  . 

Process  Time  . 

* 

Rolling  Conations  . 

* 

Final  Processing  . . . 

.  K 

Final  Temperature  . 

.  1200  degF 

Final  Time  . 

* 

Cold  Work  Strain  . 

« 

Aging  Tempmtuie 

AsinK  Time  . 

Location  . 

* 

Property  Measurements 

Test  Type  . 

.  Tensile 

Position  . 

* 

Specimen  Type  . 

* 

Specimen  Thickness 

.  2.25  in 

G^.ge  Length  . 

.  2  in 

Loading  Rate  . 

* 

Tensile  Strength  Offset  . 

Uniform  Elongation 

* 

Tensile  Modulus  . 

* 

Standard  Method  . . 

* 

Standard  Year  . 

* 

Orient  Test  Temp 

degF 

1— ■ 

TYS  TYP 

ksi  ksi 

Elongation 

% 

RA 

% 

Room  I  84.4  I  70.2  1*1  31  I  74 


4 


Material  A710 


Page  12300.2 


Marine  Structural  Toughness  Data  Bank 


Material  A710 


Page  12300.3 


bescriptlon 

Material  Code  . 

.  002.016.01C1 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  3 

Type  . 

.  Wrought  Metal 

Form  . 

.  Hate 

Thickness  . 

.  2.25  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

.  52110 

Reference  . 

* 

Marine  Structural  Toughness  Data  Bank 


Material  A710 


Page  12300.4 


Descrrptlon 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


on 


002.016.09CBA 

* 

. .  Welded  Joint 
.  2.25  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A710 
Class  3 
Plate 
Actual 
52110 


See  Page  12300.1 


Weld  Code  . 

..  002.016.09CBA 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  2.25  in 

Welding  Position  . 

.  Flat 

Preheat  Temperature  . 

.  None  degF 

Metal  Gap  . 

.  None  in 

Interpass  Temperature  . 

.  200degF 

Passes  . 

.  12 

Filler  Specification  . 

* 

Filler  Name  . 

. . .  Armco  W24 

Filler  Carbon  Content  . 

« 

Filler  Metal  Size  . 

.  5/32  in 

Shielding  Gas  . 

Voltage  . 

.  32  volts 

Amperage  . 

.  800  amps 

Polarity  . 

.  DCRP 

Travel  Speed  . 

.  12  in/min 

Heat  Input/Pass  . 

.  128  KJAn 

Joint  Preparation  . 

Double  U-Groove 

Number  of  Sides  . . 

.  2 

Location  wit  Weld  . 

....  llmminHAZ 

Location  wrt  Surface  . 

. . .  Final  surface 

Post- Weld  Heat  Temp  . 

« 

Post- Weld  Heat  Time  . 

* 

Flux  Type  . 

m 

Hux  Name  . 

.  Lindel66p 

Weld  Composition  Reported? 

.  No 

Property  Measurements 

Test  Type  . 

. .  Charpy  V  Impact 

Position  . 

.  1/4T 

Specimen  Type  . 

.  Full 

Shear  Fracture  . 

• 

EMd  Specimen  Fracture?  _ 

.  Assumed 

Did  Specimen  Split?  . 

• 

Standard  Method  . 

« 

Standard  Year  . 

0 

Marine  Structural  Toughness  Data  Bank 


Material  A710 

Page  12300.5 

Description 

Material  Code  . 

....  002.016.09CBA 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  3 

Type  . 

.  Welded  Joint 

Form  . 

.  Plate 

Thickness  . 

.  2.25  in 

Composition  Type  . 

.  Actual 

Composition  Position  .  . , . . 

* 

Lot  ID  . 

.  52110 

Reference  . 

• 

Material  A710 


Page  12300.6 


script 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


n 


(X)2.016.02CBA 

* 

. .  Welded  Joint 
.  2.25  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A710 
Class  3 
Plate 
Actual 
52110 


See  Pace  12300.1 


Seepage  12300.1 


Weld  Code  . 

.  002.016.02CBA 

Weld  Type  . 

.  SAW 

Base  Metal  Thickness  . 

.  2.25  in 

Welding  Position  . 

.  Flat 

Preheat  Temperature  . 

.  None  degF 

Metal  Gap  . 

.  None  in 

Inteipass  Tempoature  . 

.  200degF 

Passes  ‘ . 

.  12 

FiUer  Specification  . 

* 

Filler  Name  . 

.  Armco  W24 

Filler  Cuhon  Content  . 

* 

Filler  Metal  Size  . 

.  5/32  in 

Shielding  Gas  . 

* 

Voltage  . 

.  32  volts 

Amperage  . 

.  800  amps 

Polarity  . 

.  DCRP 

Travel  Speed  . 

.  12  in/min 

Heat  Input/Pass  . 

.  128  KJ^m 

Joint  PrqMiation  . 

.  Double  U-Groove 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wrt  Surface  . 

.  Final  surface 

Post- Weld  Heat  Temp  . 

* 

Post- Weld  Heat  Time  . 

* 

Flux  Type  . 

* 

Flux  Name  . 

.  Lindel66p 

Weld  Comoosition  Retwtted?  . 

.  No 

Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  1/4T 

Specimen  Type  . 

.  FuU 

Shear  Fracture  . 

• 

Did  Specimen  Fracture?  . 

.  Assumed 

Did  Specimen  Split?  . 

* 

Standard  Method  . 

Stantbid  Year  . 

• 

Lat  Expans 


Marine  Structural  Toughness  Data  Bank 


Material  A710 
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Description 

Material  Code  . 

....  002.016.02CBA 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  3 

Type  . 

.  Welded  Joint 

Form  .' . 

.  Plate 

Thickness  . 

.  2.25  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

.  52110 

Reference  . 

Marine  Structural  Toughness  Data  Bank 


Material  A710 


Page  12300.8 


Description 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


n 


002.016.09C  AS 

.  Welded  Joint 

.  2.25  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A710 
Class  3 
Plate 
Actual 
52110 


eePaee  123U0.1 


Weld  Code  . 

..  002.016.09CAS 

Weld  Type  . 

.  SMAW 

Base  Metal  Thickness  . 

.  2.25  in 

Welding  Position  . 

.  Veit-Up 

Preheat  Temperature  . 

.  70degF 

Metal  Gap  . 

.  3/16  in 

Inteipass  Tempmture  . 

.  100  degF 

Passes  . 

.  14 

Filler  Specification  . 

.  E8018-C1 

Filler  Name  . 

* 

Filler  Carbon  Content  . 

* 

Filler  Metal  Size  . 

.  1/8  in 

Shielding  Gas  . 

* 

Voltage  . 

.  22  volts 

Amperage  . 

.  140  amps 

Polarity  . 

.  DCRP 

Travel  Speed  . 

Heat  Input/Pass  . 

* 

Joint  Preparation  . 

Double  V-Groovc 

Number  of  Sides  . 

.  2 

Location  wrt  Weld  . 

. . .  llmminHAZ 

Location  wrt  Surface  . 

. . .  Final  surface 

Post- Weld  Heat  Temp  . 

.  1150  degF 

Post- Weld  Heat  Time  . 

.  5hr 

Flux  Type  . 

* 

Flux  Name  . 

* 

Weld  Composition  Reported?  . 

.  No 

Property  HAeasurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  1/4T 

Specimen  Type  . 

.  Full 

Shear  Fracture  . 

* 

Chd  Specimen  Fracture?  . 

.  Assumed 

Did  Specimen  Split?  . 

* 

Standard  Method  . 

* 

Standi  Year  . 

* 

44 

55 


Charpy  V  Energy  J 


Material  A710 
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Pt 

MaterialQxle  . 

UNS  . 

Type  . 

Thickness  . 

G)mposition  Position 
Reference  . 


002.016.02CAS 

* 

.  Welded  Joint 
.  2.25  in 


Material  Name  . . 
Other  Designatitm 

Fbrm  . 

Composition  Type 
Lot  ID  . 


A710 

Class3 

Plate 

Actual 

52110 


ee  Pace  1 


Weld  Code  . 

..  002.016.02CAS 

Weld  Type  . 

.  SMAW 

Base  Metal  Thickness  . 

.  125  in 

Welding  Position  . 

.  Vert-Up 

Preheat  Temperature  . 

.  70degF 

Metal  ciq)  . 

.  3/16  in 

Inteipass  Temperature  . 

.  100  de^ 

Passes  . 

.  14 

HUer  Specification  . 

.  E8018-C1 

RUer  Name  . 

Filler  C«bon  Content  . 

* 

Hller  Metal  Size  . 

.  1/8  in 

Shielding  Gas  . 

« 

Voltage  . 

.  22  volts 

Amperage  . 

.  140  amps 

Polarity  . 

.  DCRP 

Travel  Speed  . 

Heatlnput^^  . . 

• 

Joint  Preparation  . 

.  Double  V-Groove 

Number  of  Sides  . . 

.  2 

Location  wrt  Weld  . 

.  Fusion  line 

Location  wrt  Surface  . 

Final  surface 

Post- Weld  Heat  Temp  . 

.  1150  degP 

Post- Weld  Heat  Time  . 

.  5hr 

Flux  Type  . 

• 

Flux  Name  . 

* 

Weld  ComDositkm  Reoorted?  . 

. :  .  .  .  .  No 

Property  Measurements 

Test  Type  . 

. .  Chaipy  V  Impact 

Position  . 

.  1/4T 

Specimen  Type  . 

.  FuU 

Shear  Fracture  . 

• 

EM  Specimen  Rcacture?  . 

.  Assumed 

Did  Specimen  Split?  . 

• 

Standard  Method  . 

* 

Standi  Year  . 

• 

49 

40 

97 

76 

104 

80 

113 

82 

134 

93 

122 

91 

136 

91 

144 

92 

177 

76 

178 

77 

190 

88 

Chaipy  V  Energy  J 


Marine  Structural  Toughness  Data  Bank 


Dotrapened 


Material  A710 


Page  12300.12 


script 

Material  Gxle  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . . . . . 


on 


IKinnmiir 


002.016.09CAA 

* 

. .  Welded  Joint 
.  2.25  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A710 
Class  3 
Plate 
Actual 
52110 


See  Page  12300.1 


See  Page  12300.1 


e 

Weld  Code  . 

Base  Metal  Thickness 
Preheat  Temperature  . 
Inteipass  Temperature 
Filler  Specification  . . 
FiUct  Qtfbon  Content 

Shielding  Gas  . 

Amperage  . 

Travel  Speed  . 

Joint  Prqiaradon  . . . . 
Location  wit  Weld  . . 
Post- Weld  Heat  Temp 
Flux  Type  . 


002.016.09CAA 

.  2.25  in 

.  70degF 

.  lOOdegF 

.  . . .  E8018-C1 


.  140  amps 

* 

Double  V-Groove 
llmminHAZ 


Weld  Type  . 

Welding  Position  . . . 

Metal  Gap  . 

Passes  . 

Filler  Name  . 

Filler  Metal  Size  . . . . 

Voltage  . 

Polarity  . 

Heat  Input/Pass  .... 
Number  of  Sides  ... 
Location  wrt  Surface 
Post- Weld  Heat  Time 
Flux  Name  . 


SMAW 
Veit-Up 
3/16  in 

.. .  16 

* 

.  1/8  in 
22  volts 
DCRP 


Final  surface 

* 


Property  Measurements 

Test  Type  . 

.  Charpy  V  Impact 

Position  . 

.  1/4T 

Specimen  Type  . 

.  Full 

Shear  Fracture  . 

* 

Did  Specimen  Fracture?  . 

.  Assumed 

Did  Specimen  Split?  . 

* 

Standi  Method  . 

• 

Standard  Year  . 

* 

Marine  Structural  Toughness  Data  Bank 


Material  A710 
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Description 

Material  Code  . 

....  002.016.09CAA 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  3 

Type  . 

.  Welded  Joint 

Form  .  . . . . 

.  Plate 

Thickness  . 

.  2.25  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

.  52110 

Reference  . 

* 

Marine  Structural  Toughness  Data  Bank 


Material  A710 


script 

Material  Code  .  002.016.02CAA 

UNS  .  • 

Type  .  Welded  Joint 

Thickness  .  2.25  in 

Composition  Position  .  * 

Reference  ...  • 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  12300.14 


A710 
Class  3 
Hate 
Actual 
52110 


See  Page  12300.1 


eePaee  12300.1 


Weld  Code  .  002.016.02CAA 

Base  Metal  Thickness  .  2.25  in 

Preheat  Temperature  .  70  degF 

Inteipass  Temperature  .  100  degF 

Hller  Specification  .  E8018-C1 

Rller  Carbon  Content  .  * 

Studding  Gas  .  • 

Amperage  .  140  amps 

Travel  Speed  .  • 

Joiitt  Prqraration  .  Double  V-Groove 

Location  wrt  Wdd  .  Fusion  line 

Post-Weld  Heat  Temp  .  • 

Flux  Type  . '  • 

Weld  Composition  Reported?  .  No 


Weld  Type  . 

Welding  Position  . . . 

Metal  Gap  . 

Passes  . 

Filler  Name  . 

Filler  \j^l  Size  ... 

Voltage  . 

Polarity  . 

Heat  Input/Pass  .... 
Number  of  Sides  . . . 
Location  wrt  Surface 
Post-Wdd  Heat  Time 
Flux  Name  . 


SMAW 
Vert-Up 
3/ 16  in 

...  16 


.  1/8  in 
22  volts 
DCRP 


Final  surface 


urements 

Test  Type  .  Charpy  V  Impact 

Specimen  Type  .  Full 

DidSpecuneoFtacture?  .  Assumed 

Standard  Method  .  * 


Position  . 

Shear  Fracture  . 

Did  Specimen  Split?  . 

Standard  Year  . 


Lat  Expans 
mils 


*  -notrcpotted 


Chaipy  V  Energy  J 


Material  A710 


Page  12300.15 


Marine  Structural  Toughness  Data  Bank 


Material  A710 


scriptlon 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 


omposHion 

C  . 

P  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . . 


abrication  History 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Final  Temperature  . 

Cold  Work  Strain  . 

Aging  Time  . 


roperty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  ... 

Tensile  Modulus  . 

Standard  Year  . 


002.017.01C1 


Wrought  Metal 
.  4.5  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  12400.1 


A710 
Class  3 
Plate 
Actual 
52100 


0.05% 

Mn  . 

.  0.59  % 

0.01  % 

S  . 

.  0.009% 

0.35% 

Cr  . 

.  0.76% 

0.90% 

Mo  . 

.  0.19  % 

* 

Cu  . 

.  1.21  % 

0.04% 

Ti  . 

* 

* 

A1  . 

* 

Other  Comnonents  . 

.  None  % 

1200  degF 

* 


Producer  . 

Addlinfo  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Tensile 

* 

2  in 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Uniform  Elongation 
Standard  Method  . . 


Test  Temp 
degF 


Room 


Elongation 

% 


5 


*  -  not  reported 


Material  A710 
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Material  Code  .  002.017.01C1 

UNS  .  * 

Type  .  Wioughl  Metal 

Thickness  .  4.5  in 

Composition  Position  .  * 

Reference  .  • 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A710 
Class  3 
nate 
Actual 
52100 


Sec  Page  12400.1 


ee  Page  12400.1 


operty  Measurements 

Test  Type  .  Chaipy  V  Impact 

Specimen  Type  .  Full 

Ehd  Specimen  Fracture?  .  Assumed 

Standi  Method  .  * 


Test  Temp 
degF 


Position  . 

Shear  Fracture  .... 
Did  Specimen  Split? 
Standard  Year 


CVN  Energy 
ft-Ib 


160 

174 

208 


Lat  Expans 
mils 


*  •  QOcrqMriKi 


Marine  Structural  Toughness  Data  Bank 
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Description 

Material  Code  . 

.  002.017.01C1 

Material  Name  . 

.  A710 

UNS  . 

Other  Designation  . 

.  Class3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  4.5  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

m 

Lot  ID  . 

.  52100 

Reference  . 

Material  A710-A 


scription 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 


omposltion 

c  . 

p  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


abricatlon  History 

Heat  Treatment 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Fmanemperature  . 

Cold  \  'ork  Strain  . 

Aeinr  Time  . 


t^o^rty  Measurements 

Test  1  vpc  . 

Spccir^tcn  Type  . 

Gage  ‘  ength  . 

Tensil  Strength  Offset  .... 

Tensile  Modulus  . 

Stand,  rd  Year  . 


Test  Temp 
degF 


002.018.01 


Wrought  Metal 
.  1  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  12500.1 


.  A710-A 
.  Class  3 
. . .  Plate 
Actual 
D6873-1A 


0.06% 

Mn  . 

.  0.50  % 

0.013% 

S  . 

.  0.004% 

0.28  % 

Cr  . 

.  0.75% 

0.88  % 

Mo  . 

.  0.21  % 

* 

Cu  . 

.  1.16% 

0.03  % 

Ti  . 

* 

m 

A1  . 

.  0.03  % 

• 

Other  Comtwnents  . 

.  None  % 

..  Q.K 
.  1984 
Lukcns 


Producer  . 

Addl  Info  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Lukens 

None 


. .  Tensile 
Cylindrical 
.  1  in 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Uniform  Elongation 
Standard  Method  . . 


.  1/2T 

0.252  in 

* 


75 

98.0 

75 

98.4 

75 

98.5 

75 

98.5 

-  notrepOTted 


Material  A710-A 


Page  12500.2 


Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
RefeiCTce 


. .  002.018.01 

* 

Wrought  Metal 

.  1  in 

* 

3400 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


.  A710-A 
. .  Class  3 
Plate 
Actual 
D6873-1A 


See  Page  12500.1 


See  Page  12500.1 


lunumisijiiinEii 


surements 

Test  Type  . 

Specimen  Type  . 

Qrack  Length  . 

Loading  Rate  . 

KIc  . 

Reason  for  Invalid  . 

KJc  . 

Curve  Shape  . 

Standard  Year  . 


en 


Fracture  Toughness 
.  Compact 


Position  . 

Specimen  Thickness 

Loading  Type  . 

KQ  . 

Valid  KIc?  . 

JIc  . 

Jlcpr  . 

Standard  Method  . . 


Per  Standard 
.  E813 


Test  Temp 
degF 

CODi 

in 

72 

■miiin 

72 

0.0303 

0 

0.0184 

0 

0.0203 

72 

0.0185 

72 

0.0192 

JI 

in-lb^n2 


Jmax 

in-lb^n2 


Tear  Mod 
in-lb/in**2 


0.0180 

0.0225 

0.0199 


*  -noticfiortBd 


Material  A710-A 


Page  12500.3 


Description 

Material  Code  . 

.  002.018.01 

Material  Name  . 

.  A710-A 

UNS  . 

* 

Other  Designation  . 

.  Class  3 

Type  . 

.  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

.  D6873-1A 

Reference  . 

.  3400 

See  Pace  12500.1 


See  Page  12500.1 


operty  Measurements 

Test  Type  . 

Specimen  Type  . 

Did  Specimen  Split?  . 

Standard  Year  . 


Orien 


Charpy  V  Impact 
.  Full 


Position  . 

Did  Specimen  Fracture? 
Standard  Method  . 


Test  Temp 
degF 

HQSlIli 

Lat  Expans 
mils 

-220 

5 

1 

-200 

118 

76 

-180 

118 

76 

•160 

137 

84 

-160 

5 

2 

-140 

169 

86 

-120 

168 

89 

-120 

210 

100 

-100 

201 

94 

-80 

192 

95 

-60 

213 

95 

-50 

206 

98 

-50 

221 

97 

0 

212 

94 

0 

213 

97 

-220 

10 

5 

-200 

22 

10 

-180 

100 

68 

-160 

108 

74 

-140 

125 

79 

-120 

132 

77 

-120 

136 

82 

-100 

146 

86 

-80 

149 

94 

-70 

149 

85 

-60 

181 

92 

-50 

167 

87 

-50 

186 

% 

0 

175 

88 

0 

178 

94 

*  -notreponed 


Charpy  V  Energy  J 


Material  A710-A 

Page  12500.4 

Description 

Material  Code  . 

.  002.018.01 

Material  Name  . 

.  A710-A 

UNS  . 

* 

Other  Designation  . 

.  Class  3 

Type  . 

. .  .  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

.  D6873-1A 

Reference  . 

.  3400 

-200.0 


Material  A710-A 


scriptlon 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 
Reference  . 


on 


.  .  002.018.01 

♦ 

Wrought  Metal 

.  1  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


See  Page  12500.1 


See  Page  12500.1 


Page  12500.5 


. . . .  A710-A 

.  Class  3 

.  Plate 

.  Actual 

..  D6873-1A 


Property  Measurements 

Test  Type  . 

Specimen  Type  . 

Specimen  Thickness  . 

Standard  Method  . 


Dynamic  Tear 
Dynamic  Tear 
...  0.625  in 


Position  . 

Notch  Preparation 
Loading  Rate  .  . 
Standard  Year  . . 


.  1/2T 

Pressed 

* 


Test  Temp 
degF 

DT  Energy 
ft-lb 

Frac  Apear 
% 

-100 

35 

13 

-80 

65 

17 

-70 

1980 

100 

-60 

1990 

100 

-40 

1830 

100 

-40 

1965 

100 

-20 

1815 

100 

0 

2000 

100 

20 

1820 

100 

40 

1865 

100 

-60 

90 

25 

-40 

145 

30 

-40 

260 

33 

-30 

180 

30 

-20 

1375 

100 

-20 

685 

59 

0 

1355 

100 

0 

580 

49 

20 

1330 

100 

40 

1280 

100 

*  -  not  reported 


Dynamic  Tear  Energy  J 


Material  A710-A 

Page  12500.6 

IC)escrlption 

Material  Code  . 

.  002.018.01 

Material  Name  . 

.  A710-A 

UNS  . 

* 

Other  Designation  . 

.  Class  3 

Type  . 

. . .  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

« 

Lotib  . 

.  D6873-1A 

Reference  . 

.  3400 

3200.0 


2400.0 


1600.0 


Marine  Structural  Toughness  Data  Bank 

Material  A710-A 

Page  12600.1 

Description 

Material  Code  . 

.  002.019.01 

Material  Name  . 

.  A710-A 

UNS  . 

* 

Other  Designation  . 

.  Class  3 

Type 

Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1.0  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ro  . 

.  B9671-1E 

Reference  . 

.  3200 

Composition 

c  . 

.  0.07% 

Mn  . 

.  0.63  % 

p  . 

.  0.012% 

S  . 

.  0.002% 

Si  . 

.  0.25  % 

Cr  . 

.  0.78% 

Ni  . 

.  0.85% 

Mo  . 

.  022% 

V  . 

* 

Cu  . 

.  1.14% 

Cb  . 

.  0.031% 

Ti  . 

* 

B  . 

* 

A1  . 

.  0.02% 

N  . 

* 

Other  Comoonents  . 

.  None  % 

Heat  Treatment  . 

.  Q.T 

Producer  . 

.  Lukens 

Year  Produced  . 

.  1982 

Addl  Info  . 

.  None 

Source  . 

.  Lukens 

Melting  Practice  . 

* 

Ingot  Position  . 

* 

Killing  Process  . 

* 

Process  Temperature  . . 

* 

Process  Time  . 

* 

Rolling  Conditioru  . . . 

♦ 

Final  Processing  . 

.  Q.T 

Final  Temperature  . . . . 

.  1100  dcgF 

Final  Time  .  . 

* 

Cold  Work  Strain  . 

♦ 

Aging  Temperature  . 

* 

Asins  Time  . 

* 

Location  . 

• 

Property  Measurements 

Test  Type  . 

.  Tensile 

Position  . 

.  1/2T 

Specimen  Type  . 

.  Cylindrical 

Specimen  Thickness  . 

.  0.252  in 

Gage  Length  . 

.  1.0  in 

Loading  Rate  . 

• 

Tensile  Strength  Offset 

* 

Tensile  Yield  Point  . 

* 

Uniform  Elongation  . . 

Tensile  Modulus  . 

* 

Standard  Method  . 

• 

Standard  Year  . 

• 

Test  Temp 
dcgF 


Elongation 

RA 

% 

% 

75 

103J 

75 

1043 

Material  A710-A 


Page  12600.3 


Description 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 

.  002.019.01T 

4t 

Wrought  Metal 
.  1 .0  in 

* 

.  3200 

Material  Name 

Other  Designation  .  . 

Form  . 

Composition  Type  .... 

Lot  ID  ... 

A710-A 

.  Class  3  j 

.  Plate ; 

Actual 

.  B9671-1E! 

Composition 

See  Page  I26(X).l 

See  Page  12600.1 

Property  Measurements 

1 

Test  Type  . 

.  Charpy  V  Impact 

Position . 

.  1/4T 

Specimen  Type  . 

.  Full 

Did  Specimen  Fracture?  . 

*  1 

Standard  Method  ... 

Standard  Year  . 

* ! 

Orien 

Test  Temp 
degF 

CVN  Energy 
ft-lb 

Lat  Expans 
mils 

Shear 

% 

Split? 

L-T  o 

-220 

10 

3 

5 

No 

L-T  o 

-200 

34 

18 

10 

No 

L-T  o 

-180 

31 

17 

8 

No 

L-T  o 

-160 

45 

29 

11 

No 

L-T  o 

-140 

120 

79 

54 

Yes 

L-T  o 

-140 

129 

82 

52 

No 

L-T  0 

-140 

20 

11 

8 

No 

L-T  o 

-120 

103 

72 

41 

No 

L-T  o 

-120 

145 

82 

66 

No 

L-T  o 

-120 

183 

93 

100 

Yes 

L-T  o 

-100 

146 

85 

69 

No 

L-T  0 

-80 

158 

87 

78 

Yes 

L-T  o 

-60 

168 

95 

85 

No 

L-T  o 

-60 

186 

99 

100 

Yes 

L-T  0 

-50 

189 

95 

100 

Yes 

L-T  o 

-50 

192 

% 

100 

Yes 

L-T  o 

-40 

200 

95 

100 

Yes 

L-T  o 

-20 

204 

98 

100 

Yes 

L-T  o 

0 

191 

89 

100 

Yes 

L-T  o 

0 

206 

96 

100 

Yes 

T-L  * 

-220 

5 

2 

3 

No 

T-L  * 

-200 

18 

8 

8 

No 

T-L  ‘ 

-180 

10 

6 

6 

No 

T-L  ^ 

-160 

26 

15 

9 

No 

T-L 

-140 

56 

36 

23 

No 

T-L  ‘ 

-120 

58 

35 

25 

No 

T-L  * 

-120 

74 

51 

28 

No 

T-L  ‘ 

-100 

116 

80 

54 

No 

T-L  ‘ 

-80 

110 

73 

60 

No 

T-L  ^ 

-60 

155 

85 

100 

No 

T-L  ^ 

-50 

109 

68 

67 

No 

T-L  ‘ 

-50 

138 

os 

76 

No 

T-L  ^ 

-50 

150 

83 

100 

No 

T-L  ^ 

-40 

171 

95 

’00 

No 

T-L 

-20 

127 

82 

83 

No 

_  (continued) 

•  -  not  reported 


Marine  Structural  Toughness  Data  Bank 


Material  A710-A 


Page  12600.4 


(continued) 


*  -  rwt  iqwtled 


Material  A710-A 

Page  12600.5 

Material  A710-A 


Page  12600.6 


script 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


on 


002.019.01B 


Wrought  Metal 
.  1.0  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A710-A 
Class  3 
. . .  Plate 
.  Actual 
B9671-1E 


See  Page  12600.1 


Seepage  12600.1 


roperty  Measurements 

Test  Type  . 

Specimen  Type  . 

Standard  Method  . 


Orien 


Charpy  V  Impact 
.  Full 

* 


Position  . 

Did  Specimen  Fracture? 
Standard  Year  . 


Test  Temp 
degF 


-220 

-200 

-180 

-160 

-140 

-140 

-140 

-120 

-120 

-120 

-100 

-80 

-80 

-60 

-50 

-20 

0 

0 

20 

-220 

-200 

-180 

-160 

-140 

-120 

-120 

-120 

-100 

-100 

-100 

-80 

-60 

-50 

-40 


CVN  Energy 
ft-lb 


Lat  Expans 
mils 

Shear 

% 

m 

plit? 

•  -  not  reported 


(continued) 


Material  A710-A 


Page  12600.7 


(continued) 


Marine  Structural  Toughness  Data  Bank 


Material  A710-A 

Page  12600.( 

Description 

Material  Code  . 

.  002.019.01 B 

Material  Name  . 

.  A710-A 

UNS  . 

* 

Other  Designation  . . 

.  Class  3 

Type  . 

. . . .  Wrought  Metal 

Form  . .  . 

.  Plate 

Thickness  . 

.  1.0  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

.  B9671-1E 

Reference  . 

.  3200 

•300.0  -180.0  -60.0  60.0  180.0  ^OOOdeoF 


Material  A710-A 


script 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 
Reference  . 


on 


,  002.019.01T 

« 

Wrought  Metal 
.  1.0  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


See  Pace  12600.1 


See  Pane  12600.1 


Page  12600.9 


. . . .  A710-A 

.  Class  3 

.  Plate 

.  Actual 

. .  B%71-1E 


roperty  Measurements 

Test  Type  . 

Specimen  Type  . 

Specimen  Thickness  . 

Standard  Method  . 


Dynamic  Tear 
Dynamic  Tear 
...  0.625  in 


Position  . 

Notch  Preparation 
Loading  Rate  . . . 


.  1/2T 

Pressed 


Test  Temp 
degF 

DT  Energy 
ft-lb 

-40 

160 

-40 

225  ■ 

0 

260 

20 

725 

40 

1100 

80 

1110 

Frac  Apear 
% 


31 

24 

38 

73 

100 

100 


*  -  not  reported 


Dynamic  Tear  Energy  J 


Material  A710-A 


Page  12600.10 


Description 

Material  Code  . 

.  002.019.01T 

Material  Name  . 

.  A710-A 

UNS  . 

Other  Designation  . 

.  Class  3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1.0  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

.  B%71-1E 

Reference  . 

.  3200 

1 

3200.0 


2400.0 


1600.0 


Material  A710-A 


Page  12600.11 


Marine  Structural  Toughness  Data  Bank 


Material  A710-A  Pagei2600.i2 


Description 

Material  Code  . 

.  002.019.01B 

Material  Name  . 

.  A710-A 

UNS  . 

Other  Designation  . 

.  Class  3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1.0  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

.  B9671-1E 

Reference  . 

.  3200 

Material  A710-A 


Page  12600.13 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


A710-A 
Class  3 
. . .  Plate 
.  Actual 
B9671-1E 


*  -  not  reported 


Marine  Structural  Toughness  Data  Bank 


Material  A710-A 

Page  12600.14 

Description 

Material  Code  . 

.  002.019.01 

Material  Name  . 

.  A710-A 

UNS  . 

* 

Other  Designation  . 

.  Class  3 

Type  . 

. . .  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1.0  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

.  B9671-1E 

Reference  . 

.  3200 

Material  A710 


scription 

Material  Code  . 

UNS  . 

Type 

Thickness  . 

Composition  Position  .... 
Reference  . 


imposition 

C  . 

P  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


abrication  History 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Final  Temperature  . 

Cold  Work  Strain  . 

Aging  Time  . 


operty  Measurements 

Test  Type  . 

Specirtten  Type  . 

Gage  Length  . 

Tensile  Strength  Offset 

Tensile  Modulus  . 

Standard  Year  . 


002.020.01 


Wrought  Metal 
.  2  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  12700.1 


. . .  A710 
Class  3 
. . .  Plate 
Actual 
D6873-1B 


.  0.06% 

.  0.013% 

.  0.28  % 

Mn  . 

S  . 

Cr  . 

.  0.50  % 

.  0.004% 

.  0.75  % 

.  0.88% 

Mo  . 

.  0.21  % 

Cu 

1.16% 

.  0.03% 

Ti  . 

A1 

0.03  % 

♦ 

Other  Comoonents  . 

.  None  % 

..  Q.K 
.  1984 
Lukens 


Producer  . 

Addlinfo  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Lukens 

None 

* 


. .  Tensile 
Cylindrical 

. . . .  1  in 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Uniform  Elongation 
Standard  Method  . . 


.  1/2T 

0.252  in 


Test  Temp 
degF 


5 
5 
75 
75 
75 
75 
75 
75 


ot  reported 


Material  A710 


Page  12700.2 


Material  Code  . 

UNS  . 

Type 

Thickness  . 

Composition  Position 
Reference  . 


on 


. .  002.020.01 

* 

Wrought  Metal 
.  2  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


See  Pace  12700.1 


See  Pace  12700.1 


. . .  A710 
Class  3 
. . .  Plate 
Actual 
D6873-1B 


operty  Measurements 

Test  Type  . 

Specimen  Type  . 

Qrack  Length  . 

Loading  Rate  . 

KIc  . 

Reason  for  Invalid  . 

KJc  . 

Curve  Shape  . 

Standard  Year  . 


en 


Fracture  Toughness 
.  Compact 


Position  . 

Specimen  Thickness 

Loading  Type  . 

KQ  . 

Valid  KIc?  . 

JIc  . 

Jlcpr  . 

Standard  Method  . . 


Per  Standard 
.  E813 


[  Test  Temp 

degF 

72 

72 

0.0276 

-40 

0.0198 

0 

0.0214 

0 

0.0294 

72 

0.0221 

72 

0.0258 

JI 

in-lb/in2 


71 


Jmax 

in-lb/in2 


Tear  Mod 
in-lbAn**2 


0,0264 

0.0289 

0.0267 

0.0263 


Material  A710 


Page  12700.3 


*  -notnported 


(oolttinied) 


Charpy  V  Energy  J 


Material  A710 

Page  12700.5 

Description 

Material  Code  . 

.  002.026.01 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

. L _  2  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

« 

Lot  ID  . 

.  D6873-1B 

Reference  . 

.  3400 

Material  A710 

Page  12700.6 

Material  A710 

Page  12700.7 

Description 

MaterialCode  . 

.  002.020.01 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  2  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

.  D6873-1B 

Reference  . 

.  3400 

3200.0 


2400.0 


§  1600.0 

H 

u 


mjl 


Material  A710 


Page  12800.1 


Description 

Material  Code  . 

.  002.021.01 

Material  Name  . 

.  A710 

UNS  . 

Other  Designation  . 

.  Class  3 

Type  . 

.  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1.25  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

Reference  . 

.  USN9/9 

1 

Heat  Treatment  . 

.  AJC 

Producer  . 

* 

Year  Produced  . 

* 

Addlinfo  . 

...  FUO 

Source  . 

.  USN 

Melting  Practice  . 

* 

Ingot  Position  . 

* 

Killing  Process  . 

* 

Process  Temperature  . . 

* 

Process  Time  . 

* 

Rolling  Conations  . 

Final  Processing  . 

* 

Final  Tempuature  . 

« 

Final  Time  . . 

Cold  Work  Strain  . 

* 

Aging  Temperature  . 

* 

Aging  Time 

Lotion  . 

* 

Property  Measurements 

Test  Type  . 

.  Tensile 

Position  . 

...  IMT 

Specimen  Type  . 

• 

Specimen  Thickness  . 

* 

Loading  Rate  . 

Tensile  Strength  OH^  . 

. .  0.2  % 

Tensile  Yield  Point  . 

* 

Uniform  Elongation  . 

* 

Tensile  Modulus  . 

♦ 

Standard  Method  . 

* 

Standard  Year  . 

30 


77 


Material  A710 


Page  12800.2 


Marine  Structural  Toughness  Data  Bank 


Material  A710 


Page  12800.3 


scription 

Material  Code  .  002.021.01 

UNS  .  * 

Type  .  Wrought  Metal 

Thickness  .  1.25  in 

Composition  Position  .  ♦ 

Reference  .  USN  9 


Material  Name  .  A710 

Other  Designation  .  Class 

Form  .  Plate 

Composition  Type  .  Actual 

Lot  ID  . 


Dynamic  Tear  Energy  J 


Material  A710 


Page  12800.5 


Description 

Material  Code  . 

.  002.021.01 

Material  Name  . 

.  A710 

UNS  . 

♦ 

Other  Designation  . 

.  Class  3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  1.25  in 

Composition  Type  . 

.  /.ctual 

Composition  Position  . 

* 

Lot  ID  . 

* 

Reference  . 

.  USN9/9 

3200.0 


2400.0 


1600.0 


0.0 


Material  A710 


Page  12900.1 


Description 

Material  Code  . 

.  002.022.01 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  3 

Type  . 

.  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  0.75  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

* 

Reference  . 

.  USN  9/9 

Heat  Treatment  .  A  Jt 

Year  Produced  .  * 

Source  .  USN 

Ingot  Position  .  * 

Process  Temperature  .  • 

Rolling  Conations  .  * 

Final  Temperature  .  • 

Cold  Work  Stain  .  • 

AsinK  Time  .  • 


operty  Measurements 

Test  Type  .  Tensile 

Specimen  Type  .  * 

Gage  Length  .  • 

Tensile  Strength  Offset  .  0.2  % 

Uniform  Elongation  .  * 

Standard  Method  .  • 


Producer  . 

Addl  Info  . 

Melting  Practice  . . 
Killing  Process  . . . 

Process  Time  _ 

Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Test  Temp 
degF 


Room 

Room 


Position  . 

Specimen  Thickness  . 

Loading  Rate  . 

Tensile  Yield  Point  . 

Tensile  Modulus  . 

Standard  Year  . 


Elongation 

% 


28 

28 


*  -notrcported 


Marine  Structural  Toughness  Data  Bank 


Material  A710 


Page  12900.2 


*  -  not  reported 


Chaipy  V  Energy  J 


Material  A710 

Page  12900.3 

Description 

Material  Code  . 

.  002.022.01 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  0.75  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

♦ 

Lotib  . 

* 

Reference  . 

.  USN9/9 

0.0 


Material  A710 


Page  12900.4 


Dynamic  Tear  Energy  J 


Material  A710 

Page  12900.5 

bescriptlon 

Material  Code  . 

.  002.022.01 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  0.75  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

LotlD  . 

* 

Reference  . 

.  USN9/9 

3200.0 


2400.0 


1600.0 


Material  A710 


Page  13000.1 


*•  not  reported 


Material  A710 


scription 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


n 


. .  002.023.01 

* 

Wrought  Metal 
.  0.75  in 

.  USN9 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  13000.2 


A710 
Class  3 
Plate 

Actual 

* 


See  Page  13000.1 


Property  Measurements 

Test  Type  . 

. .  Charpy  V  Impact 

Position  . 

.  1/4T 

Specimen  Type  . 

.  Full 

Lateral  Expansion  . 

* 

Shear  Fracture  . 

* 

Did  Specimen  Fracture?  . 

* 

Did  Specimen  Split?  . 

« 

Standi  Method  . 

* 

Standi  Year  . 

-120 

119 

-60 

190 

-30 

204 

0 

205 

72 

193 

-120 

52 

■60 

83 

-30 

99 

0 

W1 

72 

140 

Marine  Structural  Toughness  Data  Bank 


Material  A7 1 0  Page  1 3000.3 


Description 

Material  Code  . 

.  002.023.01 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  0.75  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  lb  . 

• 

Reference  . 

.  USN9/9 

Marine  Structural  Toughness  Data  Bank 

Material  A710 

Page  13000.4 

Marine  Structural  Toughness  Data  Bank 


Material  A71 0  Page  1 3000.5 


Description 

Material  Code  . 

.  002.023.01 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  0.75  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

Reference  . 

.  USN9/9 

Material  A710 


Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 


otnposition 

c  . 

p  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


abrlcation  History 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Final  Temperature  . 

Cold  Work  Strain  . 

Affing  Time  . 


operty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  . 

Uniform  Elongation  . 

Standard  Method  . 


Test  Temp 
degF 


Room 

Room 


002.024.01 


Wrought  Metal 

.  0.75  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  13100.1 


A710 
Class  3 
Plate 
Actual 


USN9 


0.05% 

Mn  . 

.  0.69  % 

0.01  % 

S  . 

.  0.004% 

* 

Cr  . 

.  0.83  % 

0.92  % 

Mo  . 

.  0.19% 

Cu  . 

.  1.20  % 

0.04% 

Ti  . 

* 

* 

A1  . 

* 

Other  Components  . 

.  None  % 

Producer  . 

Addl  Info  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Tensile 


Position  . 

Specimen  Thickness  . 

Loading  Rate  . 

Tensile  Yield  Point  . 

Tensile  Modulus  . 

Standard  Year  . 


Elongation 

% 


35 

35 


*  -  not  reported 


Marine  Structural  Toughness  Data  Bank 


Material  A71 0  page  13100.3 


Description 

Material  Code  .  002.024.01  Material  Name  . . 

UNS  .  •  Other  Designation 

Type  .  Wrought  Metal  Form  . 

Thickness  .  0.75  in  Composition  Type 

Composition  Position  .  *  Lot  ID  . 

Reference  .  USN  9/9 _ 


*  -not reported 


Dynamic  Tear  Energy  J 


Material  A710 

Page  13100.5 

Description 

Material  Code  . 

.  002.024.01 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  0.75  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

* 

Reference  . 

.  USN9/9 

3200.0 


2400.0 


1600.0 


Material  A710 


Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 


mposition 

C  . 

P  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


abrication  History 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Final  Temperature  . 

Cold  Work  Strain  . 

Aging  Time  . 


operty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  ... 

Unifoim  Elongation  . 

Standard  Method  . 


002.025.01 


Wrought  Metal 

.  0.75  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  13200.1 


A710 
Class  1 
Plate 

Actual 

* 


USN9 


0.05  % 

Mn  . 

.  0.52  % 

0.01  % 

S  . 

.  O.U/9% 

0.27  % 

Cr  ...: . 

.  0.76% 

0.90  % 

Mo  . 

.  0.20% 

m 

Cu  . 

. 120% 

0.037  % 

Ti  . 

* 

4t 

A1  . 

* 

Other  Comoonents  . 

.  None  % 

Producer  . 

Addl  Info  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Tensile 

* 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Tensile  Yield  Point 
Tensile  Modulus  . . 
Standard  Year  .... 


Test  Temp 
degF 


Room 

Room 


Chaipy  V  Energy  J 


Material  A710 

Page  13200.3 

Description 

Material  Code  . 

.  002.025.01 

Material  Name  . 

.  A710 

UNS  . 

Other  Designation  . 

.  Class  1 

Type 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  0.75  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

« 

LotID  . 

* 

Reference  . 

.  USN9/9 

Material  A710 


script  Ion 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


mposition 

c  . 

p  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


002.026.01 

* 


Wrought  Metal 
.  0.625  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  13300.1 


A710 
Class  3 
Plate 
Actual 


USN9, 


0.04% 

Mn  . 

.  0.55  % 

0.01% 

S  . 

.  0.013% 

0.29% 

Cr  . 

.  0.78% 

0.83% 

Mo  . 

.  0.18  % 

* 

Cu  . 

.  1.15% 

0.041% 

Ti  . 

* 

AI  . 

* 

Other  Comnonents  . 

.  None  % 

Heat  Treatment  .  A.K 

Year  Produced  .  * 

Source  .  USN 

Ingot  Position  .  • 

Process  Temperature  .  * 

Rolling  Conations  .  * 

Final  Temperature  .  * 

Cold  Work  Strain  .  * 

Asins  Time  .  * 


operty  Measurements 

Test  Type  .  Tensile 

Specimen  Type  .  * 

Gage  Length  .  * 

Tensile  Strength  Offset  .  0.2  % 

Uniform  Elongation  .  * 

Standard  Method  .  * 


Producer  . 

Addl  Info  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Test  Temp 
degF 


Room 

Room 


Position  . 

Specimen  Thickness  . 

Loading  Rate  . 

Tensile  Yield  Point  . 

Tensile  Modulus  . 

Standard  Year  . 


Elongation 

% 


*  -notrqioned 


Marine  Structural  Toughness  Data  Bank 


Material  A71 0  page  1 3300.2 


Description 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 

.  002.026.01 

* 

. . .  Wrought  Metal 

.  0.625  in 

* 

.  USN9/9 

Material  Name  . 

Other  Designation  . 

Form  . 

Composition  Type  . 

Lot  ID  . 

.  A710 

.  Class  3 

.  Hate 

.  Actual 

See  Pase  13300.1 

See  Paae  13300.1 

Property  Measurements 

Test  Type  . 

.  Qiatpy  V  Impact 

Position  . 

.  1/4T 

^)ecimenType  . 

.  Full 

Lateral  Expansion  . 

* 

9iearFiacture  . 

* 

Did  Specimen  Fracture?  . 

Did  Specimen  Split?  . 

* 

Standi  Method  . 

* 

Standi  Year  . 

Orien  |  Test  Temp  |  CVN  Energy  | 

degF 


Marine  Structural  Toughness  Data  Bank 


Material  A710 

Page  13300.3 

Description 

Material  Code  . 

.  002.026.01 

Material  Name  . 

.  A710 

UNS  . 

Other  Designation  . 

.  Class  3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  0.625  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

Lot  ID  . 

* 

Reference  . 

.  USN9/9 

*  -not repotted 


Dynamic  Tear  Energy  J 


Material  A710 


Page  13300.5 


Description 

Material  Code  . 

.  002.026.01 

Material  Name  . 

.  A710 

UNS  . 

Other  Designation  . 

.  Class  3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  0.625  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

* 

Reference  . 

.  USN  9/9 

3200.0 


2400.0 


1600.0 


Material  A710 


Material  Code  .  002.027.01 

UNS  .  * 

Type  .  Wrought  Metal 

Thickness  .  0.625  in 

Composition  Position  .  * 

Reference  .  USN  9, 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  13400.1 


A710 
Class  3 
Plate 

Actual 

* 


c  . 

p  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


abrication  History 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conations  . 

Final  Temperature  . 

Cold  Work  Strain  . 

AeinK  Time  .  . 


operty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  . 

Uniform  Elongation  . 

Standard  Method  . 


t  Test  Temp 

degF 


Room 

Room 


0.04% 

Mn  . 

.  0.51  % 

0.01% 

S  . 

.  0.009% 

0.31  % 

Cr  . 

.  0.68% 

0.93% 

Mo  . 

.  0.20  % 

Cu  . 

.  1.20% 

0.042% 

Ti  . 

* 

* 

A1  . 

* 

* 

Other  Comoonents  . 

.  None  % 

Producer  . 

Addl  Info  . 

Melting  Practice  . . 
Killing  Process  . . . 

Process  Time  _ 

Final  Processing  . . 

Hnal  Time  . 

Aging  Temperature 
Location  . 


Tensile 

* 


Position  . 

Specimen  Thickness  . 

Loading  Rate  . 

Tensile  Yield  Point  . 

Tensile  Modulus  . 

Standard  Year  . 


Elongauon 

% 


Marine  Structural  Toughness  Data  Bank 


Material  A710 

Page  13400.3 

Description 

Material  Code  . 

.  002.027.01 

Material  Name  . 

.  A710 

UNS  . 

Other  Designation  . 

.  Class  3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  0.625  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  lb  . 

* 

Reference  . 

.  USN9/9 

Marine  Stfuctural  Toughness  Data  Bank 


Material  A710 


Material  A710 


Marine  Structural  Toughness  Data  Bank 


Page  13400.5 


Description 

Material  Code  . 

.  002.027.01 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  0.625  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

4i 

Lot  lb  . 

Reference  . 

.  USN9/9 

Material  A710 


ript 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  .... 
Reference  . 


pos 

c  . 

p  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


n  History 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Final  Temperature  . 

Cold  Work  Strain  . 

Time  . 


surements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  . . . 

Uniform  Elongation  . 

Standard  Method  . . . 


002.028.01 


Wrought  Metal 
.  0.625  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
LotID  . 


Page  13500.1 


A710 
Class  3 
Hate 
Actual 

* 


USN9 


.  0.04% 

.  0.01% 

.  0.28  % 

Mn  . 

S  . 

Cr  . 

.  0.58  % 

.  0.004% 

.  0.85% 

.  0.76% 

Mo  . 

.  0.21  % 

« 

Cu  . 

.  1.18% 

.  0.042% 

Ti  . 

* 

* 

A1  . 

* 

* 

Other  Comoonents  . 

.  None  % 

Producer  . 

Addl  Info  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  ... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Tensile 

* 


Position  . 

Specimen  Thickness  . 

Loading  Rate  . 

Tensile  Yield  Point  . 

Tensile  Modulus  . 

Standard  Year 


ongation 
% 


*  -notreported 


Material  A710 

Page  13500.2 

Description 

Material  Code  . 

.  002.028.01 

Material  Name  . 

.  A710 

UNS  . 

* 

Other  Designation  . 

.  Class  3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  0.625  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

« 

Lot  ID  . 

* 

Reference  . 

.  USN9/9 

See  Pace  13500.1 


See  Pace  13500.1 


roperty  Measurements 

Test  Type  . 

Specimen  Type  . 

Shear  Fracture  . 

Did  Specimen  Split?  . 

Standard  Year  . 


Charpy  V  Impact 
.  Full 

* 


Position  . 

Lateral  Expansion  .... 
Did  Specimen  Fracture? 
Standard  Method  . 


Charpy  V  Energy  J 


Material  A7 1 0  Page  1 3500.3 


Marine  Structural  Toughness  Data  Bank 


Material  A7 1 0  Page  1 3500.4 


Description 

Material  Code  . 

UNS  . 

Type  . 

Ttiickness  . 

Composition  Position  . 

Reference  . 

.  002.028.01 

* 

Wrought  Metal 

.  0.625  in 

* 

.  USN9A) 

Material  Name  . 

Other  Designation  . 

Form  . 

Composition  Type  . 

Lot  ID  . 

.  A710 

.  Class  3 

.  Plate 

.  Actual 

* 

S*^»]iil I  llli 

See  Pace  13500.1 

See  Pace  13500.1 

Property  Measurements 

Test  Type  . 

. . .  Dynamic  Tear 

Position  . 

.  1/2T 

^)eciinen  Type  . 

. . .  Dynamic  Tear 

Notch  Prqraration  . 

.  Pressed 

Specimen  Thickness  . 

.  0.625  in 

Loading  Rate  . 

* 

Appearance  . 

Standard  Method  .... 

* 

Standard  Year  . 

* 

I  Orien  r 


Test  Temp 
degF 


DT  Energy 
ft-lb 


Marine  Structural  Toughness  Data  Bank 


Material  A71 0  Page  1 3500.5 


Description 

Material  Code  . 

.  002.028.01 

Material  Name  . 

.  A710 

UNS  . 

« 

Other  Designation  . 

.  Class  3 

Type  . 

....  Wrought  Metal 

Form  . 

.  Plate 

Thickness  . 

.  0.625  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

♦ 

Loiro  . 

* 

RefCTcnce  . 

.  USN9/9 

Material  A710 


scription 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position  . 

Reference  . 


Composition 

C  . 

P  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  . 


abricatlon  History 

Heat  Treatment  . 

Year  Produced  . 

Source  . 

Ingot  Position  . 

Process  Temperature  . 

Rolling  Conditions  . 

Final  Temperature  . 

Cold  Work  Strain  . 

Aeine  Time  . 


operty  Measurements 

Test  Type  . 

Specimen  Type  . 

Gage  Length  . 

Tensile  Strength  Offset  ... 
Uniform  Elongation  . 


002.029.01 


Wrought  Metal 
.  0.625  in 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
Lot  ID  . 


Page  13600.1 


A710 
Class  3 
Plate 

Actual 

* 


USN9 


0.05% 

0.01  % 

* 


0.92% 

« 


0.04% 

* 


Mn  . 

S  . 

Cr  . 

Mo  . 

Cu  . 

Ti  . 

A1  . 

Other  Comnonents 


0.69% 

0.004% 

0.83% 

0.19% 

120% 

* 


None  % 


Producer  . 

Addl  Info  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Final  Time  . 

Aging  Temperature 
Location  . 


Tensile 

* 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Tensile  Yield  Point 
Tensile  Modulus  . . 


Orient 

Test  Temp 
degF 

UTS 

ksi 

TYS 

ksi 

Elongation 

% 

RA 

% 

L 

T 

Room 

Room 

38 

37 

74 

73 

*  -not reported 


Charpy  V  Energy  J 


Material  A71 0  Page  1 3600.3 


Dynamic  Tear  Energy  J 


Material  A710 

Page  13600.5 

bescriptlon 

Material  Code  . 

.  002.029.01 

Material  Name  . 

.  A710 

UNS  . 

« 

Other  Designation  . 

.  Class  3 

Type  . 

....  Wrought  Metal 

Form  . 

Plate 

Thickness  . 

.  0.625  in 

Composition  Type  . 

.  Actual 

Composition  Position  . 

* 

Lot  ID  . 

* 

Reference  . 

.  USN9/9 

Material  A710 


pt 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


pos 

c  . 

p  . 

Si  . 

Ni  . 

V  . 

Cb  . 

B  . 

N  .. 


002.030.01 

* 


Wrought  Metal 

.  0.625  in 

* 


Material  Name  . . 
Other  Designation 

Form  . 

Composition  Type 
LotID  . 
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A710 
Class  3 
Plate 
Actual 


USN  9 


0.04% 

Mn  . 

.  0.55  % 

0.01  % 

S  . 

.  0.013% 

0.29% 

Cr  . 

.  0.78% 

0.83% 

Mo  . 

.  0.18  % 

Cu  . 

.  1.15% 

0.041  % 

Ti  . 

* 

* 

A1  . 

* 

* 

Other  Components  . 

.  None  % 

Heat  Treatment  .  A,K 

Year  Produced  .  * 

Source  .  USN 

Ingot  Position  .  • 

Process  Temperature  .  • 

Rolling  Conditions  .  * 

Final  Temperature  .  • 

Cold  Work  Strain  .  • 

Asins  Time  .  * 


operty  Measurements 

Test  Type  .  Tensile 

Specimen  Type  .  * 

Gage  Length  .  * 

Tensile  Strength  Offset  .  02% 

Uniform  Elongation  .  * 

Standard  Method  .  • 


Producer  . 

Addl  Info  . 

Melting  Practice  . . 
Killing  Process  . . . 
Process  Time  .... 
Final  Processing  . . 

Rnal  Time  . 

Aging  Temperature 
Location  . 


Position  . 

Specimen  Thickness 

Loading  Rate  . 

Tensile  Yield  Point 
Tensile  Modulus  . . 
Standard  Year  .... 


Test  Temp 
degF 


Room 

Room 


*  •notreponed 
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Marine  Structural  Toughness  Data  Bank 


Description 

Material  Code  . 

UNS  . 

Type  . 

Thickness  . 

Composition  Position 
Reference  . 


. .  002.030.01  Material  Name  .  A710 

.  *  Other  Designation  .  Class  3 

Wrought  Metal  Form  .  Plate 

_  0.625  in  Composition  Type  .  Actual 

.  •  LotID  .  * 

■  ■  USN9/9 _ 


Index 


0  Lot  ID  3800.1-3800.4 

004-2  Reference  1100.1-1100.2,  1100.5-1100.6. 

1200.1- 1200.2, 1200.5-1200.6, 1300.1-1300.2, 1300.5- 

1300.6. 1400.1- 1400.2, 1400.5-1400.6, 1500.1-1500.2, 

1500.5- 1500.6, 1600.1-1600.2, 1600.5-1600.6, 1700.1- 

1700.2. 1700.5- 1700.6, 1800.1-1800.2, 1800.5-1800.6, 

1900.1- 1900.2,  1900.5-1900.6 

007-1  Reference  2100.1-2100.8,  2200.1-2200.8, 

2300.1- 2300.8,  2400.1-2400.20,  2500.1-2500.18, 

2600.1- 2600.20,  2700.1-2700.18 

007-4  Reference  2800.1-2800.8,  2900.1-2900.8, 

3000.1- 3000.8 

1  Lot  ID  3900.1-3900.3 

1010  Reference  7800. 1-7800.6,  7900.1-7900.6 

1120  Reference  I66OO.1-I66OO.7 

11672  Lot  ID  3400.1-3400.4 

11682  Lot  ID  4600.1-4600.3 

11692  Lot  ID  4200.1-4200.3 

11mm  in  HAZ  Location  wrt  Weld  2500.16, 

2700.16,  3200.1 , 3200.8, 3200.12,  3200.16,  3200.20, 

6400.4,  6400.10,  6400.16,  6500.1,  6600.1,  6700.1, 

6800.1,  7200.7-7200.8,  7500.1,  7500.6,  7500.12, 

7500.16,  7500.20,  7600.2,  7600.6,  7600.10,  7600.14, 

7600.18,  7700.1,  7700.6,  7700.10,  7700.14,  7700.18, 

8000.1,  8100.1,  8200.1,  8300.1,  8500.1,  8600.1, 

8700.1,  8800.1, 9200.2,  9200.6,  9200.10,  9200.14, 

9200.18,  9300.1, 9300.6, 9300.10,  9300.14,  9300.18, 
9700.7,9900.7,  10200.4,  10200.8,  10500.4,  10800.4, 

10900.4,  11000.4,  11500.4, 12300.4,  12300.8, 12300.12, 

13800.8,  13800.20,  13800.24,  13800.34,  13900.1, 
13900.14,  13900.24,  14000.1,  14000.4,  14000.14, 

14200.1,  14200.4-14200,6, 14200.16-14200.18, 14200.28, 

14200.38- 14200.40,  14300.1, 14300.4-14300.6,14300.16- 

14300.18,  14300.28,  14300.38-14300.40,  14400.1, 
14400.4-14400.6,  14400.16-14400.18,  14400,28, 

14400.38- 14400.40, 14500,1, 14500.4-14500.6, 14500.16, 

14500.26,  14500.36, 14600.1,  14600.4-14600.6, 14600.16, 

14600.26,  14600,36,  14700.1-14700.3,  14700.6- 

14700.8,  14700.11-14700.12,  14700.15-14700.17, 

14700.20- 14700.21, 14700,24-14700.26, 14800.1- 

14800.3,  14800.6-14800.8, 14800.11-14800.12, 14800.15- 

14800.17. 14800.20- 14800.21, 14800.24-14800,26, 

14900.1- 14900,3, 14900.6-14900.8, 14900.11-14900,12, 

14900.15- 14900,17, 15000.1-15000.3, 15000.6-15000.8, 
15000.11-15000.12, 15000.15-15000.17,15000.20- 
15000.21,  15000.24-15000.26,  15100.1-15100.3, 
15100.6-15100.8,  15100.11-15100.12,  15100.15- 

15100.17. 15100.20- 15100.21, 15100.24-15100.26. 

15200.1- 15200.3, 15200.6-15200.8, 15200.11-15200.12, 

15200.15- 15200.17. 16500.1, 16500.5, 19000.1, 19100.1, 


19200.1,  19300.1,  19400.1,  19600.7,  19600.14 

1  /2  V-Groove  Joint  Preparation  13800.8- 
13800.36,  13900.1,  13900.4-13900.26,  14000.1- 
14000.22 

1211  Reference  9000.1-9000.2, 9000.5-9000.9, 9ioo.i- 

9100.3,  9100.6-9100.9 

14320  Lot  ID  3600.1-3600.4 

14453  Lot  ID  4500.1-1500.4 

14460  Lot  ID  3300.1-3300.4 

14490  Lot  ID  5700.1-5700.3 

14500  Lot  ID  6000.1-6000.3 

1/4T  Composition  Position  13800.1-13800.37, 

13900.1- 13900.26,  14000.1-14000.23 

1/4T  Location  wrt  Surface  7200.7-7200.8, 
7200.13 

17754  Lot  ID  5800.1-5800.3,  6100.1-6100.3 

17777  Lot  ID  6200.1-6200.3 

17846  Lot  ID  5900.1-5900.3 

18553  Lot  ID  6300.1-6300.3 

1969  standard  Year  1000.14, 186OO.1, 18800.1, 

18900.1, 19000.2, 19100.2,  19200.2,  19300.2,  19400.2, 

19600.1,  19600.8,  19600.14 

1971  Year  Produced  1000.1-1000.3, 1000.6, 1000.9, 

1000.12-1000.14 

1972  Standard  Year  I8600.3, 18700.2, 18800.3. 

18900.3,  19600.3,  19600.10,  19600.16-19600.18 

1972  Year  Produced  2100.1-2100.3, 2100.6, 2200.1- 

2200.3,  2200.6.  2300.1-2300.3,  2400.1-2400.3, 2400.6, 
2400.9,  2400.12,  2400.15,  2400.18,  2500.1,  2600.1- 

2600.3,  2600.6,  2600.9,  2600.12,  2600.15,  2600.18, 

2700.1. 2800.1- 2800.3,  2800.6,  2900.1-2900.3,  2900.6, 

3000.1- 3000.3,  3000.6 

1976  Standard  Year  7100.5,  7200.5,  7200.11, 

7200.15 

1976  Year  Produced  1 5300. 1 , 1 5400. 1 , 16000. 1 , 

16200.1 

1977  Year  Produced  I6100.1, 166OO.1 

1978  Year  Produced  7300.1, 15500.1,  15600.1, 

15900.1 

1979  Standard  Year  7000.2, 14700.2, 14700.ll, 

14700.20,  14800.2,  14800.11,  14800.20,  14900.2, 

14900.11,  15000.2,  15000.11,  15000.20,  15100.2, 

15100.11,  15100.20,  15200.2,  15200.11 

1979  Year  Produced  iioo.i,  1200.1,  1300.1, 

1400.1,  1500.1,  1600.1,  1700.1,  1800.1,  1900.1, 

15700.1,  15800.1,  16300.1,  16400.1 

1980  Standard  Year  I8600.5, 18700.4, 18800.5, 

18900.5,  19600.5,  19600.12,  19600.20 

1980  Year  Produced  9000.1, 9100.1 

1981  Standard  Year  16500.2-16500.6 


Index 


II 


1981  Year  Produced  17400.1, 17400.1 1. 17400.20 

1982  Year  Produced  12600.1, 16700.1,  i6700.ii, 

16700.20,  16800.1, 16800.5, 16900.1, 16900.5, 17000.1, 

17000.7,  17100.1,  17100.11,  17200.1,  17200.17, 

17:  0.32,  17300.1,  17300.11,  17500.1,  17500.11, 

17600.1,  17600.5,  17700.1,  17700.11,  17700.20, 

17800.1,  17800.5,  17900.1,  17900.17,  17900.32, 

18000.1,  18000.7,  18100.1,  18100.7, 18200.1,  18200.11, 

18200.20,  18300.1,  18300.17,  18300.32,  18400.1, 

18400.11,  18400.20,  18500.1,  18500.5,  19500.1 

1983  Year  Produced  7800.i,  7900.1 

1984  Year  Produced  12500.1, 12700.1 

1987  Standard  Year  7800.2,  9000.6,  9100.2, 

12500.2. 12600.2. 12700.2. 15700.2,  15800.2, 15900.2, 
16100.2 

IG  Welding  Position  14800.1 1-14800.12, 14800.15- 

14800.17 

Imm  in  HAZ  Location  wrt  Weld  2500.4, 

2700.4. 6400.7,  6400.13,  6400.19-6400.21,6500.4, 
6600.4,  6700.4,  6800.4,  7200.13,  8000.4,  8100.4, 
8200.4  ,  8300.4,  8500.4,  8600.4,  8700.4,  8800.4, 

13800.12,  13800.28,  13900.6,  13900.18,  14000.8, 
14000.18, 14200.10, 14200.22,  14200.32,  14200.44, 

14300.10, 14300.22, 14300.32,  14300.44, 14400.10, 
14400.22, 14400  32, 14400.44, 14500.10, 14500.20, 
14500.30, 14500.40, 14600.10, 14600.20, 14600.30, 
14600.40 

2/3  Specimen  Type  9400.2, 9600.2 
2G  Welding  Position  l47oo.i  1-14700.12, 14700.15- 

14700.17,  14800.20-14800.21, 14800.24-14800.26 

3200  Reference  12600.1-12600.14 

3201  Reference  15400.1-15400.6, 15700.1-15700.3, 

15700.6- 15700.8, 15800.1-15800.3, 15800.6-15800.8, 

15900.1- 15900.6, 16000.1-16000.6, 16100.1-16100.3, 

16100.6- 16100.8, 16200.1-16200.6, 16300.1-16300.6 

3202  Reference  15300.1-15300.6, 15S00.1-15500.2, 

15500.5- 15500.7, 15600.1-15600.6, 16400.1-16400.6 

3/4  Specimen  Type  9500.2, 9500.5, 9700.2, 9700.5- 

9700.9,  9800.2,  9900.2,  9900.5-9900.9,  10200.2- 

10200.10. 11300.2. 11400.2. 11500.2. 11600.2. 11700.2, 
11700.5 

3400  Reference  12500.1-12500.6, 12700.1-12700.7 

3530  Reference  19S00.1-19500.7 

3G  Welding  Position  14700.30-14700.21 , 14700.24- 

14700.36. 14900.1- 14900.3. 14900.6-14900.8, 15000.30- 
15000.31,  15000.34-15000.36,  15100.1-15100.3, 

15100.6- 15100.8,  15100.30-15100.21,  15100.24- 
15100.36,15300.11-15300.12,15300.15-15300.17 

3mm  in  HAZ  Location  wrt  Weld  3500.7, 

3700.7,  13800.14,  13800  30  13900.8,  13900.30, 
14000.10, 14000.30, 14300.12, 14200.34, 14300.34, 
14300.46, 14300.13, 14300.34, 14300.34, 14300.46, 

14400.13. 14400.24. 14400.34. 14400.46. 14500.12, 


14500.22, 14500.32, 14500.42, 14600.12, 14600.22, 

14600.32,  14600.42 

40574  Lot  ID  12000.1-12000.3, 12100.1-12100.3, 

12200.1- 12200.3 

41509  Lot  ID  10200.1-10200.11 

42252  Lot  ID  108OO.1-1O8OO.7, 10900.i-i090n.7, 

11000.1- 11000.7 

43731  Lot  ID  5400.1-5400.3 

43752  Lot  ID  3500.1-3500.4 

47444  Lot  ID  11200.1-11200.6 

47574  Lot  ID  9600.1-9600.7, 9700.1-9700.10,9800.1- 

9800.3 

48160  Lot  ID  9900.1-9900.10,  10000.1-10000.5, 

10100.1- 10100.5 

48682  Lot  ID  11500.1-1 1500.7, 116OO.1-116OO.3 

4G  Welding  Position  14800.1-14800.3, 14800.6- 
14800.8,  14900.11-14900.12,  14900.15-14900.17 
50%  weld,  50%  HAZ  Location  wrt  Weld  13800.18, 
13900.12 

50054  Lot  ID  10300.1-10300.3, 10400.1-10400.3, 

10500.1- 10500.7 

52100  Lot  ID  12400.1-12400.3 

52110  Lot  ID  12300.1-12300.15 

52765  Lot  ID  5600.1-5600.3 

52797  Lot  ID  5500.1-5500.3 

54614  Lot  ID  11100.1-11100.4 

55946  Lot  ID  11800.1-118OO.6, 11900.1-11900.6 

57053  Lot  ID  11700.1-11700.6 

57221  Lot  ID  9400.1-9400.3,9500.1-9500.6 

58568  Lot  ID  11300.1-11300.3, 11400.1-11400.3 

59609  Lot  ID  10300.4-10300.6, 106OO.1-1O6O0.4, 

10700.1- 10700.7 

5mm  in  HAZ  Location  wrt  Weld  2500.10, 

2700.10. 13800.16. 13800.32,  13900.10, 13900.22, 
14000.12, 14000.22, 14200.14, 14200.26, 14200.36, 
14300.48, 14300.14, 14300.26, 14300.36, 14300.48, 
14400.14, 14400.26, 14400.36, 14400.48, 14500.14, 
14500.24, 14500.34, 14500.44, 14600.14, 14600.24, 
14600.34,  14600.44 

60865  Lot  ID  4300.i-43003 

60868  Lot  ID  3700.1-3700.4, 4400.1-4400.4 

641661  Lot  ID  1100.1-1100.2, 1100.5-1100.6, 1200.1- 

1200.2. 1200.5- 1200.6, 1300.1-1300.2, 1300.5-1300.6 
641662  Lot  ID  1400.1-1400.2, 1400.5-1400.6,  isoo.i- 

1500.2. 1500.5- 1500.6, 1600.1-1600.2, 1600.5-1600.6 
642696  Lot  ID  I8C0.1-I800.2, 1800.5-1800.6, 1900.1- 

1900.2,  1900.5-1900.6 

642697  Lot  ID  1700.1-1700.2,  1700.5-17D0.6 
7mm  in  HAZ  Location  wrt  Weld  2500.13, 

2700.13 

813  Standard  Method  I86OO.2, 18700.i,  I88OO.2, 

■  18900.2,  19600.2,  19600.9,  19600.15 
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